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1
ANTAGONISTS OF IL-6 TO RAISE ALBUMIN
AND/OR LOWER CRIP

This application is a divisional of U.S. Ser. No. 12/323,066,
filed Nov. 25, 2008, now U.S. Pat. No. 8,404,235, which is a
continuation-in-part of Ser. No. 153,612 filed May 21, 2008,
now U.S. Pat. No. 7,935,340, and is a continuation-in-part of
U.S. Ser. No. 12/124,723 filed May 21, 2008, which claim
priority to provisional patent application No. 60/924,550,
filed May 21, 2007, and provisional patent application No.
60/924,551, filed May 21, 2007, the disclosure of each of
which is herein incorporated by reference in its entirety.

The sequence listing in the file named “4327201412.txt”
having a size 249,397 bytes that was created Aug. 11,2015 is
hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention is an extension of Applicants’ prior inven-
tion disclosed in the above-referenced patent applications
relating to novel anti-IL-6 antibodies and novel therapies and
therapeutic protocols using anti-IL.-6 antibodies, preferably
those described herein. In particular, this invention pertains to
methods of improving survivability or quality of life of a
patient in need thereof, comprising administering to the
patient an IL.-6 antagonist, whereby the patient’s C-reactive
protein (“CRP”) level is lowered, and/or the patient’s albumin
level is raised.

In one aspect, this invention relates to methods of lowering
the C-reactive protein level in a patient in need thereof, com-
prising administering to the patient an IL-6 antagonist,
whereby the patient’s CRP level is lowered, and monitoring
the patient to assess the CRP level. In one embodiment, the
IL-6 antagonist comprises an anti-1[.-6 antibody or antibody
fragment, such as an anti-IL-6 antibody or antibody fragment
that specifically binds to the same linear or conformational
epitope(s) and/or competes for binding to the same linear or
conformational epitope(s) on an intact human I[.-6 polypep-
tide or antibody fragment thereof as an anti-IL-6 antibody
selected from the group consisting of Abl, Ab2, Ab3, Ab4,
AbS, Ab6, Ab7, AbS, Ab9, Ab10, Abl1, Ab12, Ab13, Abl4,
Abl5, Abl6, Ab17, Ab18, Ab19, Ab20, Ab21, Ab22, Ab23,
Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30, Ab31, Ab32,
Ab33, Ab34, Ab35, and Ab36.

In another aspect, this invention relates to methods of rais-
ing the albumin level in a patient in need thereof, comprising
administering to the patient an I[.-6 antagonist, whereby the
patient’s serum albumin level is raised, and monitoring the
patient to assess the albumin level. In one embodiment, the
IL-6 antagonist comprises an anti-1[.-6 antibody or antibody
fragment, such as an anti-IL-6 antibody or antibody fragment
that specifically binds to the same linear or conformational
epitope(s) and/or competes for binding to the same linear or
conformational epitope(s) on an intact human I[.-6 polypep-
tide or antibody fragment thereof as an anti-IL-6 antibody
selected from the group consisting of Ab 1, Ab2, Ab3, Ab4,
AbS, Ab6, Ab7, Ab8, Ab9, Ab10, Ab 11, Ab12, Ab13, Abl4,
Abl5, Abl6, Ab17, Ab18, Ab19, Ab20, Ab21, Ab22, Ab23,
Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30, Ab31, Ab32,
Ab33, Ab34, Ab35, and Ab36.

In another aspect the invention provides novel combination
therapies wherein the CRP level is lowered and/or albumin
level is raised in a patient in need thereof by the administra-
tion of at least one IL.-6 antagonist and at least one other
therapeutic compound e.g., a statin compound including but
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not limited to pravastatin, lovastatin, simvastatin, fluvastatin,
atorvastatin, simvastatin, nystatin, pentastatin, and cerivasta-
tin.

This invention further pertains to novel methods of lower-
ing the CRP level and/or raising the albumin level in a patient
in need thereof using anti-1L-6 antibodies, preferably human-
ized antibodies possessing an elimination half-life which is at
least about 25 days.

2. Description of Related Art

Interleukin-6 (hereinafter “IL-6) (also known as inter-
feron-f3,; B-cell differentiation factor; B-cell stimulatory fac-
tor-2; hepatocyte stimulatory factor; hybridoma growth fac-
tor; and plasmacytoma growth factor) is a multifunctional
cytokine involved in numerous biological processes such as
the regulation of the acute inflammatory response, the modu-
lation of specific immune responses including B- and T-cell
differentiation, bone metabolism, thrombopoiesis, epidermal
proliferation, menses, neuronal cell differentiation, neuro-
protection, aging, cancer, and the inflammatory reaction
occurring in Alzheimer’s disease. See A. Papassotiropoulos
et al, Neurobiology of Aging, 22:863-871 (2001).

IL-6 is a member of a family of cytokines that promote
cellular responses through a receptor complex consisting of at
least one subunit of the signal-transducing glycoprotein
gp130 and the IL.-6 receptor (“IL-6R”) (also known as gp80).
The IL-6R may also be present in a soluble form (“sIL-6R”).
IL-6 binds to IL-6R, which then dimerizes the signal-trans-
ducing receptor gp130. See Jones, S A, J. Immunology, 175:
3463-3468 (2005).

In humans, the gene encoding IL.-6 is organized in five
exons and four introns, and maps to the short arm of chromo-
some 7 at 7p21. Translation of IL.-6 RNA and post-transla-
tional processing result in the formation of a 21 to 28 kDa
protein with 184 amino acids in its mature form. See A.
Papassotiropoulos, et al, Neurobiology of Aging, 22:863-871
(2001).

As set forth in greater detail herein IL-6 is believed to play
a role in the development of a multitude of diseases and
disorders, including but not limited to fatigue, cachexia,
autoimmune diseases, diseases of the skeletal system, cancer,
heart disease, obesity, diabetes, asthma, alzheimer’s disease
and multiple sclerosis. Due to the perceived involvement of
IL-6 in a wide range of diseases and disorders, there remains
a need in the art for compositions and methods useful for
preventing or treating diseases associated with IL.-6, as well
as methods of screening to identify patients having diseases
or disorders associated with IL-6. Particularly preferred anti-
IL-6 compositions are those having minimal or minimizing
adverse reactions when administered to the patient. Compo-
sitions or methods that reduce or inhibit diseases or disorders
associated with 1L.-6 are beneficial to the patient in need
thereof.

The function of IL-6 is not restricted to the immune
response as it acts in hematopoiesis, thrombopoiesis, osteo-
clast formation, elicitation of hepatic acute phase response
resulting in the elevation of C-reactive protein (CRP) and
serum amyloid A (SAA) protein. It is known to be a growth
factor for epidermal keratinocytes, renal mesangial cells,
myeloma and plasmacytoma cells (Grossman et al., 1989 Prot
Natl Acad. Sci., 86, (16) 6367-6371; Horii et al., 1989, J
Immunol, 143, 12, 3949-3955; Kawano et al., 1988, Nature
332, 6159, 83-85). IL-6 is produced by a wide range of cell
types including monocytes/macrophages, fibroblasts, epider-
mal keratinocytes, vascular endothelial cells, renal messan-
gial cells, glial cells, condrocytes, T and B-cells and some
tumour cells (Akiraet al, 1990, FASEB 1., 4, 11, 2860-2867).
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Except for tumour cells that constitutively produce IL.-6, nor-
mal cells do not express IL-6 unless appropriately stimulated.

Elevated IL-6 levels have been observed in many types of
cancer, including breast cancer, leukemia, ovarian cancer,
prostate cancer, pancreatic cancer, lymphoma, lung cancer,
renal cell carcinoma, colorectal cancer, and multiple
myeloma (e.g., Chopra et al., 2004, MJAFI 60:45-49; Songur
et al., 2004, Tumori 90:196-200; Blay et al., 1992, Cancer
Research 52:3317-3322; Nikiteas et al., 2005, World J. Gas-
terenterol. 11:1639-1643; reviewed in Heikkila et al., 2008,
Eur J Cancer, 44:937-945). As noted above, I1L.-6 is known or
suspected to play a role in promoting proliferation or survival
of at least some types of cancer. Moreover, some of these
studies have demonstrated correlation between 1L-6 levels
and patient outcome. Together, these results suggest the pos-
sibility that inhibition of IL-6 can be therapeutically benefi-
cial. Indeed, clinical studies (reviewed in Trikha et al., 2003,
Clinical Cancer Research 9:4653-4665) have shown some
improvement in patient outcomes due to administration of
various anti-IL-6 antibodies, particularly in those cancers in
which IL-6 plays a direct role promoting cancer cell prolif-
eration or survival.

As noted above, I1.-6 stimulates the hepatic acute phase
response, resulting in increased production of CRP and
elevated serum CRP levels. For this reason, C-reactive protein
(CRP) has been reported to comprise a surrogate marker of
IL-6 activity. Thus, elevated IL-6 activity can be detected
through measurement of serum CRP. Conversely, effective
suppression of IL-6 activity, e.g., through administration of a
neutralizing anti-1[.-6 antibody, can be detected by the result-
ing decrease in serum CRP levels.

A recent clinical trial demonstrated that administration of
rosuvastatin to apparently healthy individuals having
elevated CRP (greater than 2.0 mg/1) reduced their CRP levels
by 37% and greatly decreased the incidence of myocardial
infarction, stroke, arterial revascularization, hospitalization
for unstable angina, or death from cardiovascular causes.
Ridker et al., N Engl J. Med. 2008 Nov. 9 [Epub ahead of
print].

In addition to its direct role in pathogenesis of some can-
cers and other diseases, chronically elevated IL-6 levels
appear to adversely affect patient well-being and quality of
life. For example, elevated IL-6 levels have been reported to
be associated with cachexia and fever, and reduced serum
albumin. Gauldie et al., 1987, PNAS 84:7251-7253; Heinric
et al., 1990, 265:621-636; Zamir et al., 1993, Metabolism
42:204-208; Zamir et al., 1992, Arch Surg, 127:170-174.
Inhibition of IL.-6 by a neutralizing antibody has been
reported to ameliorate fever and cachexia in cancer patients,
though improvement in these patients’ serum albumin level
has not been reported (Emille et al., 1994, Blood, 84:2472-
2479; Blay et al., 1992, Cancer Research 52:3317-3322;
Bataille et al., 1995, Blood, 86: 685-691).

Numerous studies have suggested that CRP is a valuable
prognostic factor in cancer patients, with elevated CRP levels
predicting poor outcome. See, e.g., Hefler et al, Clin Cancer
Res, 2008 Feb. 1; 14(3):710-4; Nagaoka et al, Liver Int, 2007
October; 27(8):1091-7; Heikkila et al, J Epidemiol Commu-
nity Health, 2007 September; 61(9):824-33, Review; Hara et
al, Anticancer Res, 2007 July-August; 27(4C):3001-4; Pol-
terauer et al, Gynecol Oncol, 2007 October; 107(1):114-7,
Epub 2007 Jul. 6; Tingstedt et al, Scand J Gastroenterol, 2007
June; 42(6):754-9; Suh et al, Support Care Cancer, 2007 June;
15(6):613-20, Epub 2007 Jan. 18; Gerhardt et al, World J
Gastroenterol, 2006 Sep. 14; 12(34):5495-500; McArdle et
al, Urol Int, 2006; 77(2):127-9; Guillem et al, Dis Esophagus,
2005; 18(3):146-50; Brown et al, Cancer, 2005 Jan. 15; 103
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(2):377-82. Decreased serum albumin (hypoalbuminemia) is
also associated with increased morbidity and mortality in
many critical illnesses, including cancers (e.g., Vigano et al.,
Arch Intern Med, 2000 Mar. 27; 160(6):861-8; Hauser et al.,
Support Care Cancer, 2006 October; 14(10):999-1011; Seve
etal., Cancer, 2006 Dec. 1; 107(11):2698-705). The apparent
link between hypoalbuminemia and poor patient outcome
suggests that restoring albumin levels through direct albumin
infusion could promote patient survival, however, albumin
infusion has not improved survival of patients with advanced
cancer (Demirkazik et al., Proc Am Soc Clin Oncol 21: 2002
(abstr 2892)) or other critically ill patients groups (reviewed
in Wilkes et al., Ann Intern Med, 2001 Aug. 7; 135(3):149-
64).

The Glasgow Prognostic Score (GPS) is an inflammation-
based prognostic score that combines levels of albumin (<35
mg/[=1 point) and CRP (>10 mg/L.=1 point) (Forrest et al.,
Br J Cancer, 2004 May 4; 90(9):1704-6). Since its introduc-
tion in 2004, the Glasgow Prognostic Score has already been
shown to have prognostic value as a predictor of mortality in
numerous cancers, including gastro-oesophageal cancer,
non-small-cell lung cancer, colorectal cancer, breast cancer,
ovarian cancer, bronchogenic cancer, and metastatic renal
cancer (Forrest et al., Br J Cancer, 2004 May 4; 90(9):1704-6;
Sharma et al., Clin Colorectal Cancer, 2008 September; 7(5):
331-7; Sharma et al., Eur J Cancer, 2008 January; 44(2):251-
6; McMillan et al., Nutr Cancer, 2001; 41(1-2):64-9;
McMillan, Proc Nutr Soc, 2008 August; 67(3):257-62; Ram-
sey et al., Cancer, 2007 Jan. 15; 109(2):205-12). Because the
combination of elevated CRP and reduced albumin predicts
cancer patient mortality, a treatment that both lowers CRP and
raises albumin would suggest a strong possibility of also
promoting patient survival.

U.S. patent application publication no. 20080081041 (re-
lating to treatment of cancer using an anti-IL.-6 antibody)
discloses that since 1L.-6 is associated with disease activity
and since CRP is a surrogate marker of 1[.-6 activity, sus-
tained suppression of CRP by neutralization of IL-6 by their
anti-1L-6 antibody (CNTO 328, Zaki et al., Int J Cancer, 2004
Sep. 10; 111(4):592-5) may be assumed necessary to achieve
biological activity. The same patent application indicates that
the relationship between IL-6 and CRP in patients with
benign and malignant prostate disease was previously exam-
ined by McArdle (McArdle et al. 2004 Br J Cancer 91(10):
1755-1757). McArdle reportedly found no significant difter-
ences between the concentrations of IL-6 and CRP in the
patients with benign disease compared with prostate cancer
patients, in the cancer patients there was a significant increase
in both IL-6 and CRP concentration with increasing tumor
grade. The median serum CRP value for the 86 subjects with
prostate cancer was 1.8 mg/L.. Based thereon the inventors in
this patent application postulate a proposed dose and sched-
ule wherein 6 mg/kg of an anti-IL.-6 antibody (CNTO 328) is
administered every 2 weeks and allege that this is likely to
achieve sustained suppression of CRP in subjects with meta-
static HRPC.

1L-6 signaling is mediated by the Jak-Tyk family of cyto-
plasmic tyrosine kinases, including JAK1, JAK2, and JAK3
(reviewed in Murray J. Immunol. 2007 Mar 1; 178(5):2623-
9). Sivash et al. report abrogation of IL-6-mediated JAK
signalling by the cyclopentenone prostaglandin 15d-PGJ, in
oral squamous carcinoma cells. British Journal of Cancer
(2004) 91, 1074-1080. These results suggest that inhibitors of
JAK1, JAK2, or JAK3 could be employed as antagonists of
IL-6.

Ulanova et al. report that inhibition of the nonreceptor
protein tyrosine kinase Syk (using siRNA) decreased produc-
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tion of IL-6 by epithelial cells. Am J Physiol Lung Cell Mol.
Physiol. 2005 March; 288(3):1.497-507. These results sug-
gest that an inhibitor of Syk could be employed as an antago-
nist of IL-6.

Kedar et al. report that treatment with thalidomide signifi-
cantly reduced serum levels of CRP and IL-6 to normal or
near normal levels in a substantial fraction of renal cell car-
cinoma patients. Int J. Cancer. 2004 Jun. 10;110(2):260-5.
These results suggest that thalidomide, and possibly deriva-
tives thereof, such as lenalidomide, may be useful antagonists
of IL-6.

In addition, another published patent application, US
20070292420 teaches a Phase I dose escalating study using
an anti-IL-6 (cCLB-8) antibody for treating refractory
patients with advanced stage multiple myeloma (N=12) and
indicate that this study demonstrated that some patients had
disease stabilization. The application also reports that after
discontinuation of treatment there was acceleration in the
increase of M protein levels, suggesting disease re-bound
after the withdrawal of therapy. Anti-IL-6 cCLB-8 antibody
inhibited free circulating IL.-6.

The application also indicates that this antibody trial
resulted in no toxicity (except transient thrombocytopenia in
two heavily pretreated patients) or allergic reactions were
observed and that C-reactive protein (CRP) decreased below
detection level in all patients. Their antibody (cCLB-8 anti-
body) reportedly possessed a circulating half-life of 17.8
days, and that there was no human anti-chimeric antibody
(HACA) immune response observed (van Zaanen et al. 1998).
They allege that the administration of CNTO 328 did not
cause changes in blood pressure, pulse rate, temperature,
hemoglobin, liver functions and renal functions. Except for
transient thrombocytopenia in two heavily pretreated
patients, no toxicity or allergic reactions allegedly were
observed, and there was no human anti-chimeric antibody
(HACA) immune response observed. Three patients in their
study reportedly developed infection-related complications
during therapy, however, a possible relation with anti-IL-6
cCLB-8 antibody was concluded by the inventors to be
unlikely because infectious complications are reportedly
common in end stage multiple myeloma and are a major cause
of death. They conclude based on their results that this anti-
IL-6 cCLB-8 antibody was safe in multiple myeloma
patients.

BRIEF SUMMARY OF THE INVENTION

The present invention is an extension of Applicants’ pre-
vious invention which is directed to specific antibodies and
fragments thereof having binding specificity for IL.-6, in par-
ticular antibodies having specific epitopic specificity and/or
functional properties and novel therapies using these and
other anti-IL-6 antibodies. One embodiment of the invention
encompasses specific humanized antibodies and fragments
thereof capable of binding to IL-6 and/or the IL-6/IL-6R
complex. These antibodies may bind soluble IL.-6 or cell
surface expressed IL.-6. Also, these antibodies may inhibit the
formation or the biological effects of one or more of 1L-6,
IL-6/IL-6R complexes, IL.-6/11.-6R/gp130 complexes and/or
multimers of IL-6/IL-6R/gp130. The present invention
relates to novel therapies and therapeutic protocols using
anti-IL-6 antibodies, preferably those described herein. In
particular, the present invention pertains to methods of
improving survivability or quality of life of a patient in need
thereof, e.g., a patient showing elevated CRP levels and/or
lowered albumin levels, comprising administering to the
patient an IL-6 antagonist, such as those identified infra, e.g.,
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an anti-IL-6 antibody or antibody fragment, whereby the
patient’s C-reactive protein (“CRP”) level is lowered, and/or
the patient’s albumin level is raised. In some embodiments
these methods may further include the administration of other
actives such as statins that may further help (synergize) with
the IL-6 antagonist and thereby more effectively treat the
patient.

In a preferred embodiment this is effected by the adminis-
tration of the antibodies described herein, comprising the
sequences of the V,, V; and CDR polypeptides described
herein, and the polynucleotides encoding them. In more spe-
cific embodiments of the invention these antibodies will
block gpl130 activation and/or possess binding affinities
(Kds) less than 50 picomolar and/or K, values less than or
equal to 107 S7%.

In another embodiment of the invention these antibodies
and humanized versions will be derived from rabbit immune
cells (B lymphocytes) and may be selected based on their
homology (sequence identity) to human germ line sequences.
These antibodies may require minimal or no sequence modi-
fications, thereby facilitating retention of functional proper-
ties after humanization.

In another embodiment of the invention the subject anti-
bodies may be selected based on their activity in functional
assays such as IL-6 driven T1165 proliferation assays, 1L.-6
simulated HepG2 haptoglobin production assays, and the
like. A further embodiment of the invention is directed to
fragments from anti-IL-6 antibodies encompassing V., V,
and CDR polypeptides, e.g., derived from rabbit immune
cells and the polynucleotides encoding the same, as well as
the use of these antibody fragments and the polynucleotides
encoding them in the creation of novel antibodies and
polypeptide compositions capable of recognizing IL.-6 and/or
IL-6/IL-6R complexes or IL-6/IL-6R/gp130 complexes and/
or multimers thereof.

The invention also contemplates the administration of con-
jugates of anti-IL-6 antibodies and binding fragments thereof
conjugated to one or more functional or detectable moieties.
The invention also contemplates methods of making said
humanized anti-IL-6 or anti-IL.-6/IL.-6R complex antibodies
and binding fragments thereof. In one embodiment, binding
fragments include, but are not limited to, Fab, Fab', F(ab'),, Fv
and scFv fragments.

Embodiments of the invention pertain to the use of anti-
IL-6 antibodies for the diagnosis, assessment and treatment of
diseases and disorders associated with IL-6 or aberrant
expression thereof. The invention also contemplates the use
of fragments of anti-IL-6 antibodies for the diagnosis, assess-
ment and treatment of diseases and disorders associated with
IL-6 or aberrant expression thereof. Preferred usages of the
subject antibodies are the treatment and prevention of cancer
associated fatigue, and/or cachexia and rheumatoid arthritis.

Other embodiments of the invention relate to the produc-
tion of anti-IL-6 antibodies in recombinant host cells, prefer-
ably diploid yeast such as diploid Pickia and other yeast
strains.

Another embodiment of the invention relates to methods of
improving survivability or quality of life of a patient diag-
nosed with cancer, comprising administering to the patient an
anti-IL-6 antibody or antibody fragment, whereby the
patient’s serum C-reactive protein (“CRP”) level is reduced,
and monitoring the patient to assess the reduction in the
patient’s serum CRP level, wherein the anti-IL-6 antibody or
antibody fragment may specifically bind to the same linear or
conformational epitope(s) and/or compete for binding to the
same linear or conformational epitope(s) on an intact human
IL-6 polypeptide or antibody fragment thereof as an anti-1L.-6
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antibody selected from the group consisting of Abl, Ab2,
Ab3, Ab4, AbS5, Ab6, Ab7, Ab8, Ab9, Ab10, Ab 11, Abl2,
Abl13, Abl4, Ab15, Abl6, Abl17, Abl8, Ab19, Ab20, Ab21,
Ab22, Ab23, Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30,
Ab31, Ab32, Ab33, Ab34, Ab35, and Ab36.

Another embodiment of the invention relates to methods of
improving muscular strength in a patient diagnosed with can-
cer, comprising administering to the patient an anti-1[.-6 anti-
body or antibody fragment, whereby the patient’s muscular
strength is improved, and monitoring the patient to assess
muscular strength, wherein the anti-IL-6 antibody or anti-
body fragment may specifically bind to the same linear or
conformational epitope(s) and/or compete for binding to the
same linear or conformational epitope(s) on an intact human
1L-6 polypeptide or antibody fragment thereof as an anti-1L.-6
antibody selected from the group consisting of Abl, Ab2,
Ab3, Ab4, AbS5, Ab6, Ab7, Ab8, Ab9, Ab10, Ab 11, Abl2,
Abl13, Abl4, Ab15, Abl6, Abl17, Abl8, Ab19, Ab20, Ab21,
Ab22, Ab23, Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30,
Ab31, Ab32, Ab33, Ab34, Ab35, and Ab36. In such methods
preferably the patient’s muscular strength is improved by at
least about 15% within approximately 4 weeks of adminis-
tering the anti-IL.-6 antibody or antibody fragment, as mea-
sured by the Hand Grip Strength test and more preferably the
patient’s muscular strength is improved by at least about 20%
within approximately 4 weeks of administering the anti-I1L-6
antibody or antibody fragment, as measured by the Hand Grip
Strength test.

Another embodiment of the invention relates to methods of
increasing serum albumin in a patient in need thereof, com-
prising administering to the patient an anti-IL.-6 antibody or
antibody fragment, whereby the patient’s serum albumin
level is improved, and monitoring the patient to assess serum
albumin level, wherein the anti-IL-6 antibody or antibody
fragment may specifically bind to the same linear or confor-
mational epitope(s) and/or compete for binding to the same
linear or conformational epitope(s) on an intact human IL.-6
polypeptide or antibody fragment thereof as an anti-IL-6
antibody selected from the group consisting of Abl, Ab2,
Ab3, Ab4, AbS5, Ab6, Ab7, Ab8, Ab9, Ab10, Ab 11, Abl2,
Abl13, Abl4, Ab15, Abl6, Abl17, Abl8, Ab19, Ab20, Ab21,
Ab22, Ab23, Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30,
Ab31, Ab32, Ab33, Ab34, Ab35, and Ab36. Preferably, these
methods are effected under conditions whereby the patient’s
survivability is improved, and/or under conditions wherein
the serum albumin level is increased by about 5 g/ within
approximately 6 weeks of administering the anti-IL.-6 anti-
body or antibody fragment. These patients will include, with-
out limitation thereto, those diagnosed with rheumatoid
arthritis, cancer, advanced cancer, liver disease, renal disease,
inflammatory bowel disease, celiac’s disease, trauma, burns,
other diseases associated with reduced serum albumin, or any
combination thereof.

Another embodiment of the invention relates to methods of
improving survivability or quality of life of a patient in need
thereof, comprising administering to the patient an IL-6
antagonist, whereby the patient’s serum C-reactive protein
(“CRP”) level is reduced, and monitoring the patient to assess
the reduction in the patient’s serum CRP level.

Another embodiment of the invention relates to methods of
improving survivability or quality of life of a patient in need
thereof, comprising administering to the patient an IL-6
antagonist, whereby the patient’s serum albumin level is
increased, and monitoring the patient to assess the increase in
the patient’s serum albumin level.

Another embodiment of the invention relates to methods of
improving survivability or quality of life of a patient in need
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thereof, comprising administering to the patient an IL-6
antagonist, whereby the patient’s serum CRP level is reduced
and the patient’s serum albumin level is increased, and moni-
toring the patient to assess the reduction in the patient’s serum
CRP level and the increase in the patient’s serum albumin
level.

In an embodiment of the invention, the patient may have an
elevated serum CRP level prior to treatment.

In an embodiment of the invention, the patient may have a
reduced serum albumin level prior to treatment.

In an embodiment of the invention, the patient’s Glasgow
Prognostic Score (GPS) may be improved following the treat-
ment.

Inan embodiment of the invention, the IL.-6 antagonist may
target 1L.-6, IL.-6 receptor alpha, gp130, p38 MAP kinase,
JAK1, JAK2, JAK3, SYK, or any combination thereof.

Inan embodiment of the invention, the IL.-6 antagonist may
comprise an antibody, an antibody fragment, a peptide, a
glycoalkoid, an antisense nucleic acid, a ribozyme, a retinoid,
an avemir, a small molecule, or any combination thereof.

Inan embodiment of the invention, the IL.-6 antagonist may
comprise an anti-IL-6R, anti-gp130, anti-p38 MAP kinase,
anti-JAK1, anti-JAK2, anti-JAK3, or anti-SYK antibody or
antibody fragment.

In one embodiment of the invention, the IL-6 antagonist
may comprise a small molecule comprising thalidomide,
lenalidomide, or any combination thereof.

In an embodiment of the invention, the antagonist may
comprise an anti-1[.-6 antibody or antibody fragment.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may specifically bind to the same linear
or conformational epitope(s) and/or compete for binding to
the same linear or conformational epitope(s) on an intact
human IL-6 polypeptide or antibody fragment thereof as an
anti-1L-6 antibody selected from the group consisting of Ab1,
Ab2, Ab3, Ab4, AbS, Ab6, Ab7, AbS, Ab9, Abl0, Ab 11,
Abl12, Abl3, Abl4, Ab15, Ab16, Ab17, Ab18, Ab19, Ab20,
Ab21, Ab22, Ab23, Ab24, Ab25, Ab26, Ab27, Ab28, Ab29,
Ab30, Ab31, Ab32, Ab33, Ab34, Ab35, and Ab36.

In an embodiment of the invention, the anti-IL-6 antibody
may bind to the same linear or conformational epitope(s)
and/or compete for binding to the same linear or conforma-
tional epitope(s) on an intact human IL-6 polypeptide or a
fragment thereof as Ab1.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may specifically bind to the same linear
or conformational epitope(s) on an intact human IL-6
polypeptide or antibody fragment thereof as an anti-IL-6
antibody selected from the group consisting of Abl, Ab2,
Ab3, Ab4, AbS, Ab6, Ab7, Ab8, Ab9, Ab10, Ab 11, Ab12,
Abl3, Abl4, Ab15, Ab16, Abl7, Ab18, Ab19, Ab20, Ab21,
Ab22, Ab23, Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30,
Ab31, Ab32, Ab33, Ab34, Ab35, and Ab36.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may specifically bind to the same linear
or conformational epitope(s) on an intact human IL-6
polypeptide or a fragment thereof as Abl.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may specifically bind to the same linear
or conformational epitopes on an intact IL.-6 polypeptide or
antibody fragment thereof that is (are) specifically bound by
Abl and wherein said epitope(s) when ascertained by
epitopic mapping using overlapping linear peptide fragments
which span the full length of the native human IL-6 polypep-
tide includes one or more residues comprised in 1L-6 frag-
ments selected from those respectively encompassing amino
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acid residues 37-51, amino acid residues 70-84, amino acid
residues 169-183, amino acid residues 31-45 and/or amino
acid residues 58-72.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may comprise at least 2 complementa-
rity determining regions (CDRs) in each the variable light and
the variable heavy regions which are identical to those con-
tained in an anti-IL.-6 antibody selected from the group con-
sisting of Abl, Ab2, Ab3, Ab4, Ab5, Ab6, Ab7, AbS, Ab9,
Abl10,Ab 11, Ab12, Ab13, Abl4, Ab15, Ab16, Ab17, Ab18,
Ab19, Ab20, Ab21, Ab22, Ab23, Ab24, Ab25, Ab26, Ab27,
ADb28, Ab29, Ab30, Ab31, Ab32, Ab33, Ab34, Ab35, and
Ab36.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may comprise at least 2 complementa-
rity determining regions (CDRs) in each the variable light and
the variable heavy regions which are identical to those con-
tained in Abl.

In an embodiment of the invention, all of the CDRs in the
anti-1L-6 antibody or antibody fragment may be identical to
the CDRs contained in an anti-IL-6 antibody selected from
the group consisting of Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, Ab7,
Ab8, Ab9, Ab10, Ab 11, Abl2, Ab13, Abl4, Abl5, Ablé,
Abl7, Ab18, Ab19, Ab20, Ab21, Ab22, Ab23, Ab24, Ab25,
Ab26, Ab27, Ab28, Ab29, Ab30, Ab31, Ab32, Ab33, Ab34,
Ab35, and Ab36.

In an embodiment of the invention, all of the CDRs in the
anti-1L-6 antibody or antibody fragment may be identical to
the CDRs contained in Ab 1.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may be aglycosylated.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may contain an Fc region that has been
modified to alter effector function, half-life, proteolysis, and/
or glycosylation.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may be a human, humanized, single
chain or chimeric antibody.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may be a humanized antibody derived
from a rabbit (parent) anti-IL-6 antibody.

In an embodiment of the invention, the framework regions
(FRs) in the variable light region and the variable heavy
regions of said anti-IL-6 antibody or antibody fragment
respectively may be human FRs which are unmodified or
which have been modified by the substitution of at most 2 or
3 human FR residues in the variable light or heavy chain
region with the corresponding FR residues of the parent rabbit
antibody, and the human FRs may have been derived from
human variable heavy and light chain antibody sequences
which have been selected from a library of human germline
antibody sequences based on their high level of homology to
the corresponding rabbit variable heavy or light chain regions
relative to other human germline antibody sequences con-
tained in the library.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may be administered to the patient with
a frequency at most once per period of approximately four
weeks, approximately eight weeks, approximately twelve
weeks, approximately sixteen weeks, approximately twenty
weeks, or approximately twenty-four weeks.

In an embodiment of the invention, the patient’s serum
CRP level may remain decreased and/or serum albumin level
may remain raised for an entire period intervening two con-
secutive anti-IL-6 antibody administrations.

In an embodiment of the invention, the patient may have
been diagnosed with cancer selected from Acanthoma, Acinic
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cell carcinoma, Acoustic neuroma, Acral lentiginous mela-
noma, Acrospiroma, Acute eosinophilic leukemia, Acute
lymphoblastic leukemia, Acute megakaryoblastic leukemia,
Acute monocytic leukemia, Acute myeloblastic leukemia
with maturation, Acute myeloid dendritic cell leukemia,
Acute myeloid leukemia, Acute promyelocytic leukemia,
Adamantinoma, Adenocarcinoma, Adenoid cystic carci-
noma, Adenoma, Adenomatoid odontogenic tumor, Adreno-
cortical carcinoma, Adult T-cell leukemia, Aggressive NK-
cell leukemia, AIDS-Related Cancers, AIDS-related
lymphoma, Alveolar soft part sarcoma, Ameloblastic
fibroma, Anal cancer, Anaplastic large cell lymphoma, Ana-
plastic thyroid cancer, Angioimmunoblastic T-cell lym-
phoma, Angiomyolipoma, Angiosarcoma, Appendix cancer,
Astrocytoma, Atypical teratoid rhabdoid tumor, Basal cell
carcinoma, Basal-like carcinoma, B-cell leukemia, B-cell
lymphoma, Bellini duct carcinoma, Biliary tract cancer,
Bladder cancer, Blastoma, Bone Cancer, Bone tumor, Brain
Stem Glioma, Brain Tumor, Breast Cancer, Brenner tumor,
Bronchial Tumor, Bronchioloalveolar carcinoma, Brown
tumor, Burkitt’s lymphoma, Cancer of Unknown Primary
Site, Carcinoid Tumor, Carcinoma, Carcinoma in situ, Carci-
noma of the penis, Carcinoma of Unknown Primary Site,
Carcinosarcoma, Castleman’s Disease, Central Nervous Sys-
tem Embryonal Tumor, Cerebellar Astrocytoma, Cerebral
Astrocytoma, Cervical Cancer, Cholangiocarcinoma, Chon-
droma, Chondrosarcoma, Chordoma, Choriocarcinoma,
Choroid plexus papilloma, Chronic Lymphocytic Leukemia,
Chronic monocytic leukemia, Chronic myelogenous leuke-
mia, Chronic Myeloproliferative Disorder, Chronic neutro-
philic leukemia, Clear-cell tumor, Colon Cancer, Colorectal
cancer, Craniopharyngioma, Cutaneous T-cell lymphoma,
Degos disease, Dermatofibrosarcoma protuberans, Dermoid
cyst, Desmoplastic small round cell tumor, Diffuse large B
cell lymphoma, Dysembryoplastic neuroepithelial tumor,
Embryonal carcinoma, Endodermal sinus tumor, Endome-
trial cancer, Endometrial Uterine Cancer, Endometrioid
tumor, Enteropathy-associated T-cell lymphoma, Ependymo-
blastoma, Ependymoma, Epithelioid sarcoma, Erythroleuke-
mia, Hsophageal cancer, Esthesioneuroblastoma, Ewing
Family of Tumor, Ewing Family Sarcoma, Ewing’s sarcoma,
Extracranial Germ Cell Tumor, Extragonadal Germ Cell
Tumor, Extrahepatic Bile Duct Cancer, Extramammary Pag-
et’s disease, Fallopian tube cancer, Fetus in fetu, Fibroma,
Fibrosarcoma, Follicular lymphoma, Follicular thyroid can-
cer, Gallbladder Cancer, Gallbladder cancer, Ganglioglioma,
Ganglioneuroma, Gastric Cancer, Gastric lymphoma, Gas-
trointestinal cancer, Gastrointestinal Carcinoid Tumor, Gas-
trointestinal Stromal Tumor, Gastrointestinal stromal tumor,
Germ cell tumor, Germinoma, Gestational choriocarcinoma,
Gestational Trophoblastic Tumor, Giant cell tumor of bone,
Glioblastoma multiforme, Glioma, Gliomatosis cerebri, Glo-
mus tumor, Glucagonoma, Gonadoblastoma, Granulosa cell
tumor, Hairy Cell Leukemia, Hairy cell leukemia, Head and
Neck Cancer, Head and neck cancer, Heart cancer, Heman-
gioblastoma, Hemangiopericytoma, Hemangiosarcoma,
Hematological malignancy, Hepatocellular carcinoma,
Hepatosplenic T-cell lymphoma, Hereditary breast-ovarian
cancer syndrome, Hodgkin Lymphoma, Hodgkin’s lym-
phoma, Hypopharyngeal Cancer, Hypothalamic Glioma,
Inflammatory breast cancer, Intraocular Melanoma, Islet cell
carcinoma, Islet Cell Tumor, Juvenile myelomonocytic leu-
kemia, Kaposi Sarcoma, Kaposi’s sarcoma, Kidney Cancer,
Klatskin tumor, Krukenberg tumor, Laryngeal Cancer,
Laryngeal cancer, Lentigo maligna melanoma, Leukemia,
Leukemia, Lip and Oral Cavity Cancer, Liposarcoma, L.ung
cancer, Luteoma, Lymphangioma, Lymphangiosarcoma,
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Lymphoepithelioma, Lymphoid leukemia, Lymphoma, Mac-
roglobulinemia, Malignant Fibrous Histiocytoma, Malignant
fibrous histiocytoma, Malignant Fibrous Histiocytoma of
Bone, Malignant Glioma, Malignant Mesothelioma, Malig-
nant peripheral nerve sheath tumor, Malignant rhabdoid
tumor, Malignant triton tumor, MALT lymphoma, Mantle
cell lymphoma, Mast cell leukemia, Mediastinal germ cell
tumor, Mediastinal tumor, Medullary thyroid cancer,
Medulloblastoma, Medulloblastoma, Medulloepithelioma,
Melanoma, Melanoma, Meningioma, Merkel Cell Carci-
noma, Mesothelioma, Mesothelioma, Metastatic Squamous
Neck Cancer with Occult Primary, Metastatic urothelial car-
cinoma, Mixed Mullerian tumor, Monocytic leukemia,
Mouth Cancer, Mucinous tumor, Multiple Endocrine Neopla-
sia Syndrome, Multiple Myeloma, Multiple myeloma, Myco-
sis Fungoides, Mycosis fungoides, Myelodysplastic Disease,
Myelodysplastic Syndromes, Myeloid leukemia, Myeloid
sarcoma, Myeloproliferative Disease, Myxoma, Nasal Cavity
Cancer, Nasopharyngeal Cancer, Nasopharyngeal carci-
noma, Neoplasm, Neurinoma, Neuroblastoma, Neuroblas-
toma, Neurofibroma, Neuroma, Nodular melanoma, Non-
Hodgkin Lymphoma, Non-Hodgkin lymphoma,
Nonmelanoma Skin Cancer, Non-Small Cell Lung Cancer,
Ocular oncology, Oligoastrocytoma, Oligodendroglioma,
Oncocytoma, Optic nerve sheath meningioma, Oral Cancer,
Oral cancer, Oropharyngeal Cancer, Osteosarcoma, Osteosa-
rcoma, Ovarian Cancer, Ovarian cancer, Ovarian Epithelial
Cancer, Ovarian Germ Cell Tumor, Ovarian Low Malignant
Potential Tumor, Paget’s disecase of the breast, Pancoast
tumor, Pancreatic Cancer, Pancreatic cancer, Papillary thy-
roid cancer, Papillomatosis, Paraganglioma, Paranasal Sinus
Cancer, Parathyroid Cancer, Penile Cancer, Perivascular epi-
thelioid cell tumor, Pharyngeal Cancer, Pheochromocytoma,
Pineal Parenchymal Tumor of Intermediate Differentiation,
Pineoblastoma, Pituicytoma, Pituitary adenoma, Pituitary
tumor, Plasma Cell Neoplasm, Pleuropulmonary blastoma,
Polyembryoma, Precursor T-lymphoblastic lymphoma, Pri-
mary central nervous system lymphoma, Primary effusion
lymphoma, Primary Hepatocellular Cancer, Primary Liver
Cancer, Primary peritoneal cancer, Primitive neuroectoder-
mal tumor, Prostate cancer, Pseudomyxoma peritonei, Rectal
Cancer, Renal cell carcinoma, Respiratory Tract Carcinoma
Involving the NUT Gene on Chromosome 15, Retinoblas-
toma, Rhabdomyoma, Rhabdomyosarcoma, Richter’s trans-
formation, Sacrococcygeal teratoma, Salivary Gland Cancer,
Sarcoma, Schwannomatosis, Sebaceous gland carcinoma,
Secondary neoplasm, Seminoma, Serous tumor, Sertoli-Ley-
dig cell tumor, Sex cord-stromal tumor, Sézary Syndrome,
Signet ring cell carcinoma, Skin Cancer, Small blue round
cell tumor, Small cell carcinoma, Small Cell Lung Cancer,
Small cell lymphoma, Small intestine cancer, Soft tissue sar-
coma, Somatostatinoma, Soot wart, Spinal Cord Tumor, Spi-
nal tumor, Splenic marginal zone lymphoma, Squamous cell
carcinoma, Stomach cancer, Superficial spreading mela-
noma, Supratentorial Primitive Neuroectodermal Tumor,
Surface epithelial-stromal tumor, Synovial sarcoma, T-cell
acute lymphoblastic leukemia, T-cell large granular lympho-
cyte leukemia, T-cell leukemia, T-cell lymphoma, T-cell pro-
lymphocytic leukemia, Teratoma, Terminal lymphatic can-
cer, Testicular cancer, Thecoma, Throat Cancer, Thymic
Carcinoma, Thymoma, Thyroid cancer, Transitional Cell
Cancer of Renal Pelvis and Ureter, Transitional cell carci-
noma, Urachal cancer, Urethral cancer, Urogenital neoplasm,
Uterine sarcoma, Uveal melanoma, Vaginal Cancer, Verner
Morrison syndrome, Verrucous carcinoma, Visual Pathway
Glioma, Vulvar Cancer, Waldenstrom’s macroglobulinemia,
Warthin’s tumor, Wilms’ tumor, or any combination thereof.

10

15

20

25

30

35

40

45

50

55

60

65

12

In an embodiment of the invention, the patient may have
been diagnosed with a cancer selected from Colorectal Can-
cer, Non-Small Cell Lung Cancer, Cholangiocarcinoma,
Mesothelioma, Castleman’s disease, Renal Cell Carcinoma,
or any combination thereof.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may comprise a VH polypeptide
sequence selected from the group consisting of: SEQ ID NO:
3,18,19,22,38,54,70,86,102,117,118,123,139,155,171,
187, 203, 219, 235, 251, 267, 283, 299, 315, 331, 347, 363,
379,395,411,427,443,459,475,491, 507,523,539, 555 and
SEQIDNO: 571; and may further comprise a VL polypeptide
sequence selected from the group consisting of: SEQ ID NO:
2,20, 21, 37, 53, 69, 85, 101, 119, 122, 138, 154, 170, 186,
202, 218, 234, 250, 266, 282, 298, 314, 330, 346, 362, 378,
394, 410, 426, 442, 458, 474, 490, 506, 522, 538, 554 and
SEQ ID NO: 570 or a variant thereof wherein one or more of
the framework residues (FR residues) in said VH or VL
polypeptide may have been substituted with another amino
acid residue resulting in an anti-IL.-6 antibody or antibody
fragment that specifically binds human IL-6.

In an embodiment of the invention, one or more of said FR
residues may be substituted with an amino acid present at the
corresponding site in a parent rabbit anti-IL-6 antibody from
which the complementarity determining regions (CDRs) con-
tained in said VH or VL polypeptides have been derived or by
a conservative amino acid substitution.

In an embodiment of the invention, said anti-1L.-6 antibody
or antibody fragment may be humanized.

In an embodiment of the invention, said anti-1L.-6 antibody
or antibody fragment may be chimeric.

In an embodiment of the invention, said anti-1L.-6 antibody
or antibody fragment may further comprise a human Fc.

In an embodiment of the invention, the human Fc may be
derived from IgGl, 1gG2, 1gG3, 1gG4, 1gGS, IgG6, 1gG7,
1gG8, 1gGY, I1gG10, IgGll, 1gG12, IgG13, 1gGl4, 1gG15,
1gG16, 1gG17, 1gG18 or 1gG19.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may comprise a polypeptide having at
least 90% sequence homology to one or more of the polypep-
tide sequences of SEQ ID NO: 3, 18, 19, 22, 38, 54, 70, 86,
102, 117, 118, 123, 139, 155, 171, 187, 203, 219, 235, 251,
267, 283, 299, 315, 331, 347, 363, 379, 395, 411, 427, 443,
459, 475, 491, 507, 523, 539, 555, 571, 2, 20, 21, 37, 53, 69,
85, 101, 119, 122, 138, 154, 170, 186, 202, 218, 234, 250,
266, 282, 298, 314, 330, 346, 362, 378, 394, 410, 426, 442,
458, 474, 490, 506, 522, 538, 554, and 570.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may have an elimination half-life of at
least about 22 days, at least about 25 days, or at least about 30
days.

Inan embodiment of the invention, the IL.-6 antagonist may
be co-administered with a chemotherapy agent, including
without limitation thereto: VEGF antagonists, EGFR antago-
nists, platins, taxols, irinotecan, S-fluorouracil, gemcytabine,
leucovorine, steroids, cyclophosphamide, melphalan, vinca
alkaloids (e.g., vinblastine, vincristine, vindesine and
vinorelbine), mustines, tyrosine kinase inhibitors, radio-
therapy, sex hormone antagonists, selective androgen recep-
tor modulators, selective estrogen receptor modulators,
PDGF antagonists, TNF antagonists, [[.-1 antagonists, inter-
leukins (e.g. IL-12 or IL.-2), IL.-12R antagonists, Toxin con-
jugated monoclonal antibodies, tumor antigen specific mono-
clonal antibodies, Erbitux, Avastin, Pertuzumab, anti-CD20
antibodies, Rituxan, ocrelizumab, ofatumumab, DXI1.625,
herceptin, or any combination thereof.
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In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may be directly or indirectly attached to
a detectable label or therapeutic agent.

In an embodiment of the invention, the anti-IL-6 antibody
or antibody fragment may be Ab1 or a fragment thereof.

Inan embodiment of the invention, the IL-6 antagonist may
be an antisense nucleic acid, for example comprising at least
approximately 10 nucleotides of a sequence encoding 1L-6,
IL-6 receptor alpha, gp130, p38 MAP kinase, JAK1, JAK2,
JAK3, or SYK.

In an embodiment of the invention, the antisense nucleic
acid may comprise DNA, RNA, peptide nucleic acid, locked
nucleic acid, morpholino (phosphorodiamidate morpholino
oligo), glycerol nucleic acid, threose nucleic acid, or any
combination thereof.

Inan embodiment of the invention, the IL-6 antagonist may
comprise Actemra (Tocilizumab), Remicade, Zenapax, or
any combination thereof.

Inan embodiment of the invention, the IL-6 antagonist may
comprise a polypeptide having a sequence comprising a frag-
ment of IL.-6, IL-6 receptor alpha, gp130, p38 MAP kinase,
JAK1, JAK?2, JAK3, SYK, or any combination thereof, such
as a fragment or full-length polypeptide that is at least 40
amino acids in length.

Inan embodiment of the invention, the IL-6 antagonist may
comprise a soluble IL-6, IL-6 receptor alpha, gp130, p38
MAP kinase, JAK1, JAK2, JAK3, SYK, or any combination
thereof.

Inan embodiment of the invention, the IL-6 antagonist may
be coupled to a half-life increasing moiety.

In an embodiment of the invention, the method may
include measuring the patient’s serum CRP level prior to
administration of the anti-IL-6 antibody, and administering
the anti-IL.-6 antibody or antibody fragment if the patient’s
serum CRP level is at least approximately 5 mg/L..

In an embodiment of the invention, the patient’s serum
CRP level may be reduced to less than approximately 5 mg/L.
within 1 week of administration of the 1[.-6 antagonist.

In an embodiment of the invention, the patient’s serum
CRP level may be reduced to below 1 mg/L within 1 week of
administration of the IL-antagonist.

In an embodiment of the invention, treatment may result in
a prolonged reduction in serum CRP level of the patient.

In an embodiment of the invention, the patient’s serum
CRP level may be reduced to below 10 mg/I. within about 1
week of IL-6 antagonist administration.

In an embodiment of the invention, 14 days after IL-6
antagonist administration the patient’s serum CRP level may
remain below 10 mg/L..

In an embodiment of the invention, 21 days after IL-6
antagonist administration the patient’s serum CRP level may
remain below 10 mg/L..

In an embodiment of the invention, 28 days after 1L-6
antagonist administration the patient’s serum CRP level may
remain below 10 mg/L..

In an embodiment of the invention, 35 days after IL-6
antagonist administration the patient’s serum CRP level may
remain below 10 mg/L..

In an embodiment of the invention, 42 days after IL-6
antagonist administration the patient’s serum CRP level may
remain below 10 mg/L..

In an embodiment of the invention, 49 days after IL-6
antagonist administration the patient’s serum CRP level may
remain below 10 mg/L..

In an embodiment of the invention, 56 days after IL-6
antagonist administration the patient’s serum CRP level may
remain below 10 mg/L..
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In an embodiment of the invention, the patient’s surviv-
ability is improved.

In an embodiment of the invention, the method may
include measuring the patient’s serum albumin level prior to
administration of the I[.-6 antagonist, and administering the
IL-6 antagonist if the patient’s serum albumin level is less
than approximately 35 g/L.

In an embodiment of the invention, the patient’s serum
albumin level may be increased to more than approximately
35 g/L. within about 5 weeks of administration of the 1L-6
antagonist.

In an embodiment of the invention, treatment may result in
a prolonged increase in serum albumin level of the patient.

In an embodiment of the invention, 42 days after 1L-6
antagonist administration the patient’s serum albumin level
may remain above 35 g/L..

In an embodiment of the invention, 49 days after 1L-6
antagonist administration the patient’s serum albumin level
may remain above 35 g/L..

In an embodiment of the invention, 56 days after I1L-6
antagonist administration the patient’s serum albumin level
may remain above 35 g/L..

In an embodiment of the invention, the patient’s serum
albumin level may be increased by about 5 g/ within
approximately 5 weeks of administering the I1.-6 antagonist.

In an embodiment of the invention, the patient may have
been diagnosed with rheumatoid arthritis, cancer, advanced
cancer, liver disease, renal disease, inflammatory bowel dis-
ease, celiac’s disease, trauma, burns, other diseases associ-
ated with reduced serum albumin, or any combination
thereof.

In an embodiment of the invention, the patient may have
been diagnosed with rheumatoid arthritis, juvenile rheuma-
toid arthritis, psoriasis, psoriatic arthropathy, ankylosing
spondylitis, systemic lupus erythematosis, Crohn’s disease,
ulcerative colitis, pemphigus, dermatomyositis, polymyosi-
tis, polymyalgia rheumatica, giant cell arteritis, vasculitis,
polyarteritis nodosa, Wegener’s granulomatosis, Kawasaki
disease, isolated CNS vasculitis, Churg-Strauss arteritis,
microscopic polyarteritis, microscopic polyangiitis, Henoch-
Schonlein purpura, essential cryoglobulinemic vasculitis,
rheumatoid vasculitis, cryoglobulinemia, relapsing poly-
chondritis, Behcet’s disease, Takayasu’s arteritis, ischemic
heart disease, stroke, multiple sclerosis, sepsis, vasculitis sec-
ondary to viral infection (e.g., hepatitis B, hepatitis C, HIV,
cytomegalovirus, Epstein-Barr virus, Parvo B19 virus, etc.),
Buerger’s Disease, cancer, advanced cancer, Osteoarthritis,
systemic sclerosis, CREST syndrome, Reiter’s disease, Pag-
et’s disease of bone, Sjogran’s syndrome, diabetes type 1,
diabetes type 2, familial Mediterrean fever, autoimmune
thrombocytopenia, autoimmune hemolytic anemia, autoim-
mune thyroid diseases, pernicious anemia, vitiligo, alopecia
greata, primary biliary cirrhosis, autoimmune chronic active
hepatitis, alcoholic cirrhosis, viral hepatitis including hepati-
tis B and C, other organ specific autoimmune diseases, burns,
idiopathic pulmonary fibrosis, chronic obsructive pulmonary
disease, allergic asthma, other allergic conditions or any com-
bination thereof.

In an embodiment of the invention, the method may further
comprise administration of one or more statins to the patient,
including without limitation thereto pravastatin, lovastatin,
simvastatin, fluvastatin, atorvastatin, simvastatin, nystatin,
pentastatin, cerivastatin, or any combination thereof.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 shows that a variety of unique epitopes were recog-
nized by the collection of anti-1[.-6 antibodies prepared by the
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antibody selection protocol. Epitope variability was con-
firmed by antibody-I1.-6 binding competition studies (Forte-
Bio Octet).

FIG. 2 shows alignments of variable light and variable
heavy sequences between a rabbit antibody variable light and
variable heavy sequences and homologous human sequences
and the final humanized sequences. Framework regions are
identified FR1-FR4. Complementarity determining regions
are identified as CDR1-CDR3. Amino acid residues are num-
bered as shown. The initial rabbit sequences are called RbtVL
and RbtVH for the variable light and variable heavy
sequences respectively. Three of the most similar human ger-
mline antibody sequences, spanning from Framework 1
through to the end of Framework 3, are aligned below the
rabbit sequences. The human sequence that is considered the
most similar to the rabbit sequence is shown first. In this
example those most similar sequences are [L12A for the light
chain and 3-64-04 for the heavy chain. Human CDR3
sequences are not shown. The closest human Framework 4
sequence is aligned below the rabbit Framework 4 sequence.
The vertical dashes indicate a residue where the rabbit residue
is identical with one or more of the human residues at the
same position. The bold residues indicate that the human
residue at that position is identical to the rabbit residue at the
same position. The final humanized sequences are called VLh
and VHh for the variable light and variable heavy sequences
respectively. The underlined residues indicate that the residue
is the same as the rabbit residue at that position but different
than the human residues at that position in the three aligned
human sequences.

FIG. 3 demonstrates the high correlation between the IgG
produced and antigen specificity for an exemplary IL.-6 pro-
tocol. 9 of 11 wells showed specific IgG correlation with
antigen recognition.

FIG. 4 provides the a-2-macroglobulin (A2M) dose
response curve for antibody Ab1 administered intravenously
at different doses one hour after a 100 pg/kg s.c. dose of
human IL-6.

FIG. 5 provides survival data for the antibody Ab1 progres-
sion groups versus control groups.

FIG. 6 provides additional survival data for the antibody
Ab1 regression groups versus control groups.

FIG. 7 provides survival data for polyclonal human IgG at
10 mg/kg i.v. every three days (270-320 mg tumor size)
versus antibody Abl at 10 mg/kg i.v. every three days (270-
320 mg tumor size).

FIG. 8 provides survival data for polyclonal human IgG at
10 mg/kg i.v. every three days (400-527 mg tumor size)
versus antibody Abl at 10 mg/kg i.v. every three days (400-
527 mg tumor size).

FIG. 9 provides a pharmacokinetic profile of antibody Ab1
in cynomolgus monkey. Plasma levels of antibody Ab1 were
quantitated through antigen capture ELISA. This protein dis-
plays a half life of between 12 and 17 days consistent with
other full length humanized antibodies.

FIG. 10 (A-D) provides binding data for antibodies Ab4,
Ab3, Ab8 and Ab2, respectively. FIG. 10 E provides binding
data for antibodies Ab1l, Ab6 and Ab7.

FIG. 11 summarizes the binding data of FIG. 10 (A-E) in
tabular form.

FIG. 12 presents the sequences of the 15 amino acid pep-
tides used in the peptide mapping experiment of Example 14.

FIG. 13 presents the results of the blots prepared in
Example 14.

FIG. 14 presents the results of the blots prepared in
Example 14.
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FIG. 15A shows affinity and binding kinetics of Abl for
IL-6 of various species.

FIG. 15B demonstrates inhibition of IL.-6 by Abl in the
T1165 cell proliferation assay.

FIG. 16. shows the mean plasma concentration of Abl
resulting from a single administration of Abl to healthy male
subjects in several dosage groups.

FIG. 17 shows mean area under the plasma Ab1 concen-
tration time curve (AUC) for the dosage groups shown in FI1G.
16.

FIG. 18 shows mean peak plasma Abl concentration
(C,,4) for the dosage groups shown in FIG. 16.

FIG. 19 summarizes Abl pharmacokinetic measurements
of the dosage groups shown in FIG. 16.

FIG. 20 shows the mean plasma concentration of Abl
resulting from a single administration of Ab1 to patients with
advanced cancer.

FIG. 21 illustrates the unprecedented elimination half-life
of Ab1 compared with other anti-IL-6 antibodies.

FIG. 22 shows increased hemoglobin concentration fol-
lowing administration of Ab1 to patients with advanced can-
cer.

FIG. 23 shows mean plasma lipid concentrations following
administration of Ab1 to patients with advanced cancer.

FIG. 24 shows mean neutrophil counts following admin-
istration of Ab1 to patients with advanced cancer.

FIG. 25 demonstrates suppression of serum CRP levels in
healthy individuals.

FIG. 26 (A-B) demonstrates suppression of serum CRP
levels in advanced cancer patients.

FIG. 27 shows prevention of weight loss by Ab1 inamouse
cancer cachexia model.

FIG. 28 shows the physical appearance of representative
Abl-treated and control mice in a cancer cachexia model.

FIG. 29 demonstrates that Abl promotes weight gain in
advanced cancer patients.

FIG. 30 demonstrates that Ab1 reduces fatigue in advanced
cancer patients.

FIG. 31 demonstrates that Ab1 promotes hand grip strength
in advanced cancer patients.

FIG. 32 demonstrates that Ab1 suppresses an acute phase
protein (Serum Amyloid A) in mice.

FIG. 33 demonstrates that Abl increase plasma albumin
concentration in advanced cancer patients.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Definitions

Itis to be understood that this invention is not limited to the
particular methodology, protocols, cell lines, animal species
or genera, and reagents described, as such may vary. Itis also
to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not
intended to limit the scope of the present invention which will
be limited only by the appended claims.

As used herein the singular forms “a”, “and”, and “the”
include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to “a cell” includes a
plurality of such cells and reference to “the protein” includes
reference to one or more proteins and equivalents thereof
known to those skilled in the art, and so forth. All technical
and scientific terms used herein have the same meaning as
commonly understood to one of ordinary skill in the art to
which this invention belongs unless clearly indicated other-
wise.
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Interleukin-6 (IL-6): As used herein, interleukin-6 (IL-6)
encompasses not only the following 212 amino acid sequence
available as GenBank Protein Accession No. NP__000591:
MNSFSTSAFGPVAFSLGLLLVLPAAFPA-
PVPPGEDSKDVAAPHRQPLTSSERIDKQ IRYILDGIS-
ALRKETCNKSNMCESSKEAL AENNLNLP-
KMAEKDGCFQSGFNEETC
LVKITGLLEFEVYLEYLQNRFESSE-
EQARAVQMSTKVLIQFLQKKAKNLDAITTP
NASLLTKLQAQNQWLQDMTTHLILRS-
FKEFLQSSLRALRQM (SEQ ID NO: 1), but also any pre-
pro, pro- and mature forms of this I[.-6 amino acid sequence,
as well as mutants and variants including allelic variants of
this sequence.

IL-6 Antagonist: As used herein, the terms “IL-6 antago-
nist,” and grammatical variants thereof include any composi-
tion that prevents, inhibits, or lessens the effect(s) of 1L-6
signaling. Generally, such antagonists may reduce the levels
or activity of IL-6, IL-6 receptor alpha, gp130, or a molecule
involved in IL-6 signal transduction, or may reduce the levels
or activity complexes between the foregoing (e.g., reducing
the activity of an IL-6/IL-6 receptor complex). Antagonists
include antisense nucleic acids, including DNA, RNA, or a
nucleic acid analogue such as a peptide nucleic acid, locked
nucleic acid, morpholino (phosphorodiamidate morpholino
oligo), glycerol nucleic acid, or threose nucleic acid. See
Heasman, Dev Biol. 2002 Mar. 15; 243(2):209-14; Hannon
and Rossi, Nature. 2004 Sep. 16; 431(7006):371-8; Paul et
al., Nat. Biotechnol. 2002 May; 20(5):505-8; Zhang et al., J
Am Chem. Soc. 2005 Mar. 30; 127(12):4174-5; Wahlestedt et
al., Proc Natl Acad Sci USA. 2000 May 9; 97(10):5633-8;
Hanvey et al., 1992 Nov. 27; 258(5087):1481-5; Braasch et
al., Biochemistry. 2002 Apr. 9; 41(14):4503-10; Schoning et
al., Science. 2000 Nov. 17; 290(5495):1347-51. In addition
1L-6 antagonists specifically include peptides that block IL-6
signaling such as those described in any of U.S. Pat. Nos.
6,599,875, 6,172,042, 6,838,433; 6,841,533, 5,210,075 et al.
Also, IL-6 antagonists according to the invention may include
p38 MAP kinase inhibitors such as those reported in
US20070010529 et al. given this kinase’s role in cytokine
production and more particularly I1L-6 production. Further,
IL-6 antagonists according to the invention include the gly-
coalkaloid compounds reported in US20050090453 as well
as other IL.-6 antagonist compounds isolatable using the IL-6
antagonist screening assays reported therein. Other IL-6
antagonists include antibodies, such as anti-1[.-6 antibodies,
anti-IL-6 receptor alpha antibodies, anti-gp130 antibodies,
and anti-p38 MAP kinase antibodies including (but not lim-
ited to) the anti-IL.-6 antibodies disclosed herein, Actemra
(Tocilizumab), Remicade, Zenapax, or any combination
thereof. Other IL-6 antagonists include portions or fragments
of molecules involved in IL.-6 signaling, such as 1L-6, IL-6
receptor alpha, and gp130, which may be native, mutant, or
variant sequence, and may optionally be coupled to other
moieties (such as half-life-increasing moieties, e.g. an Fc
domain). For example, an I[.-6 antagonist may be a soluble
IL-6 receptor or fragment, a soluble IL-6 receptor:Fc fusion
protein, a small molecule inhibitor of IL.-6, an anti-IL-6
receptor antibody or antibody fragment, antisense nucleic
acid, etc. Other IL-6 antagonists include avemirs, such as
(326 (Silverman et al., Nat. Biotechnol. 2005 Dec.; 23(12):
1556-61) and small molecules, such as synthetic retinoid
AMBO (tamibarotene) (Takeda et al., Arterioscler Thromb
Vasc Biol. 2006 May; 26(5):1177-83). Such IL-6 antagonists
may be administered by any means known in the art, includ-
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ing contacting a subject with nucleic acids which encode or
cause to be expressed any of the foregoing polypeptides or
antisense sequences.

Disease or Condition: As used herein, “disease or condi-
tion” refers to a disease or condition that a patient has been
diagnosed with or is suspected of having, particularly a dis-
ease or condition associated with elevated IL-6. A disease or
condition encompasses, without limitation thereto, the side-
effects of medications or treatments (such as radiation
therapy), as well as idiopathic conditions characterized by
symptoms that include elevated 1L-6.

Cachexia: As used herein, cachexia, also known as wasting
disease, refers to any disease marked especially by progres-
sive emaciation, weakness, general ill health, malnutrition,
loss of body mass, loss of muscle mass, or an accelerated loss
of skeletal muscle in the context of a chronic inflammatory
response (reviewed in Kotler, Ann Intern Med. 2000 Oct. 17;
133(8):622-34). Diseases and conditions in which cachexia is
frequently observed include cancer, rheumatoid arthritis,
AIDS, heart disease, dehydration, malnutrition, lead expo-
sure, malaria, respiratory disease, old age, hypothyroidism,
tuberculosis, hypopituitarism, neurasthenia, hypernatremia,
hyponatremia, renal disease, splenica, ankylosing spondyli-
tis, failure to thrive (faltering growth) and other diseases,
particularly chronic diseases. Cachexia may also be idio-
pathic (arising from an uncertain cause). Weight assessment
in a patient is understood to exclude growths or fluid accu-
mulations, e.g. tumor weight, extravascular fluid accumula-
tion, etc. Cachexia may be assessed by measurement of a
patient’s total body mass (exclusive of growths or fluid accu-
mulations), total lean (fat-free) body mass, lean mass of the
arms and legs (appendicular lean mass, e.g. measured using
dual-energy x-ray absorptiometry or bioelectric impedance
spectroscopy), and/or lean body mass index (lean body mass
divided by the square of the patient’s height). See Kotler, Ann
Intern Med. 2000 Oct. 17; 133(8):622-34; Marcora et al.,
Rheumatology (Oxford). 2006 November; 45(11):1385-8.

Weakness: As used herein, weakness refers physical
fatigue, which typically manifests as a loss of muscle strength
and/or endurance. Weakness may be central (affecting most
or all of the muscles in the body) or peripheral (affecting a
subset of muscles). Weakness includes “true weakness,” in
which a patient’s muscles have a decrease in some measure of
peak and/or sustained force output, and “perceived weak-
ness,” in which a patient perceives that a greater effort is
required for performance of a task even though objectively
measured strength remains nearly the same, and may be
objectively measured or self-reported by the patient. For
example, weakness may be objectively measured using the
hand grip strength test (a medically recognized test for evalu-
ating muscle strength), typically employing a handgrip dyna-
mometer.

Fatigue: As used herein, fatigue refers to mental fatigue
(for physical fatigue see “weakness”). Fatigue includes
drowsiness (somnolence) and/or decreased attention. Fatigue
may be measured using a variety of tests known in the art,
such as the FACIT-F (Functional Assessment of Chronic I11-
ness Therapy-Fatigue) test. See, e.g., Cella, D., Lai, J. S,
Chang, C. H., Peterman, A., & Slavin, M. (2002). Fatigue in
cancer patients compared with fatigue in the general popula-
tion. Cancer, 94(2), 528-538; Cella, D., Eton, D. T,, Lai, F
J-S., Peterman, A. H & Merkel, D. E. (2002). Combining
anchor and distribution based methods to derive minimal
clinically important differences on the Functional Assess-
ment of Cancer Therapy anemia and fatigue scales. Journal of
Pain & Symptom Management, 24 (6) 547-561.
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Fever: As used herein, “fever” refers to a body temperature
set-point that is elevated by at least 1 to 2 degrees Celsius.
Fever is often associated with a subjective feeling of hypoth-
ermia exhibited as a cold sensation, shivering, increased heart
rate and respiration rate by which the individual’s body
reaches the increased set-point. As is well understood in the
medical arts, normal body temperature typically varies with
activity level and time of day, with highest temperatures
observed in the afternoon and early evening hours, and lowest
temperatures observed during the second half of the sleep
cycle, and temperature measurements may be influenced by
external factors such as mouth breathing, consumption of
food or beverage, smoking, or ambient temperature (depend-
ing on the type of measurement). Moreover, the normal tem-
perature set point for individuals may vary by up to about 0.5
degrees Celsius, thus a medical professional may interpret an
individual’s temperature in view of these factors to diagnose
whether a fever is present. Generally speaking, a fever is
typically diagnosed by a core body temperature above 38.0
degrees Celsius, an oral temperature above 37.5 degrees Cel-
sius, or an axillary temperature above 37.2 degrees Celsius.

Improved: As used herein, “improved,” “improvement,”
and other grammatical variants, includes any beneficial
change resulting from a treatment. A beneficial change is any
way in which a patient’s condition is better than it would have
been in the absence of the treatment. “Improved” includes
prevention of an undesired condition, slowing the rate at
which a condition worsens, delaying the development of an
undesired condition, and restoration to an essentially normal
condition. For example, improvement in cachexia encom-
passes any increase in patient’s mass, such as total body mass
(excluding weight normally excluded during assessment of
cachexia, e.g. tumor weight, extravascular fluid accumula-
tion, etc.), lean body mass, and/or appendicular lean mass, as
well as any delay or slowing in the rate of loss of mass, or
prevention or slowing of loss of mass associated with a dis-
ease or condition with which the patient has been diagnosed.
For another example, improvement in weakness encom-
passes any increase in patient’s strength, as well as any delay
or slowing in the rate of loss of strength, or prevention or
slowing of loss of strength associated with a disease or con-
dition with which the patient has been diagnosed. For yet
another example, improvement in fatigue encompasses any
decrease in patient’s fatigue, as well as any delay or slowing
in the rate of increase of fatigue, or prevention or slowing of
increase in fatigue associated with a disease or condition with
which the patient has been diagnosed. For still another
example, improvement in fever encompasses any decrease in
patient’s fever, as well as any delay or slowing in the rate of
increase in fever, or prevention or slowing of increase in fever
associated with a disease or condition with which the patient
has been diagnosed.

C-Reactive Protein (CRP): As used herein, C-Reactive
Protein (CRP) encompasses not only the following 224
amino acid sequence available as GenBank Protein Accession
No. NP__000558:
MEKLLCFLVLTSLSHAFGQTDMSRKAF-
VFPKESDTSYVSLKAPLTKPLKAFTVCL
TELSSTRGYSIFSYATKRQDNEILIF-
WSKDIGYSFTVGGSEILFEVPEVTVAPV
HICTSWESASGIVEFWVDGKPRVRK-
SLKKGYTVGAEASIILGQEQDSFGGNFEGS  QSLVG-
DIGNVNMWDFVLSPDEINTIYLGGPFSP-
NVLNWRALKYEVQGEVFTKPQ LWP (SEQ ID NO:
647), but also any pre-pro, pro- and mature forms of this CRP
amino acid sequence, as well as mutants and variants includ-
ing allelic variants of this sequence. CRP levels, e.g. in the
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serum, liver, tumor, or elsewhere in the body, can be readily
measured using routine methods and commercially available
reagents, e.g. ELISA, antibody test strip, immunoturbidim-
etry, rapid immunodiffusion, visual agglutination, Western
blot, Northern blot, etc.

Interleukin-6 receptor (IL-6R); also called IL.-6 receptor
alpha (IL-6RA): As used herein, “interleukin-6 receptor”
(“IL-6R”; also “IL-6 receptor alpha” or “IL-6RA”) encom-
passes not only the following 468 amino acid sequence avail-
able as Swiss-Prot Protein Accession No. PO8887:
MLAVGCALLAALLAAPGAALAPRRC-
PAQEVARGVLTSLPGDSVTLTCPGVEPED NATVHWYV-
LRKPAAGSHPSRWAGMGRRLLLRS-
VQLEIDSGNYSCYRAGRPAGTV
EILLVDVPPEEPQLSCFRKSPLSNV-
VCEWGPRSTPSLTTKAVLLVRKFQNSPAEDF  QEPC-
QYSQESQKFSCQLAVPEGDSSFYIVSMC-
VASSVGSKFSKTQTFQGCGILQP
DPPANITVTAVARNPRWLSVTWQDPH-
SWNSSFYRLRFELRYRAERSKTFTTWM VKDLQHH-
CVIHDAWSGLRHVVQLRAQEEFGQGEWS-
EWSPEAMGTPWTESRSPP
AENEVSTPMQALTTNKDDDNILFRDSAN-
ATSLPVQDSSSVPLPTFLVAGGSLAFG TLLCIAIVLR-
FKKTWKLRALKEGKTSMHPPYS-
LGQLVPERPRPTPVLVPLISPPVSP
SSLGSDNTSSHNRPDARDPRSPYDISNTDYFFPR (SEQ
ID NO: 648), but also any pre-pro, pro- and mature forms of
this amino acid sequence, as well as mutants and variants
including allelic variants of this sequence.

gp130: As used herein, gp130 (also called Interleukin-6
receptor subunit beta) encompasses not only the following
918 precursor amino acid sequence available as Swiss-Prot
Protein Accession No. P40189:
MLTLQTWVVQALFIFLTTESTGELLD-
PCGYISPESPVVQLHSNFTAVCVLKEKCM DYFHVNA-
NYIVWKTNHFTIPKEQYTIINRTASSVT-
FTDIASLNIQLTCNILTFGQLE
QNVYGITIISGLPPEKPKNLS-
CIVNEGKKMRCEWDGGRETHLETNFTLKSEWATH
KFADCKAKRDTPTSCTVDYSTVY-
FVNIEVWVEAENALGKVTSDHINFDPVYKVK ~ PNP-
PHNLSVINSEELSSILKLTWTNPSIKS-
VIILKYNIQYRTKDASTWSQIPPEDTAS
TRSSFTVQDLKPFTEYVFRIRC-
MKEDGKGYWSDWSEEASGITYEDRPSKAPSFW
YKIDPSHTQGYRTVQLVWKTLP-
PFEANGKILDYEVTLTRWKSHLQNYTVNATKIL TVN-
LTNDRYLATLTVRNLVGKSDAAVLTI-
PACDFQATHPVMDLKAFPKDNMLW
VEWTTPRESVKKYILEWCVLSDKAPCIT-
DWQQEDGTVHRTYLRGNLAESKCYLI
ADGPGSPESIKAYLKQAPPSKGPTVRT-
KKVGKNEAVLEWDQLPVDVQ
NGFIRNYTIFYRTIIGNETAVNVDSSH-
TEYTLSSLTSDTLYMVRMAAYTDEGGKD GPEFTFT-
TPKFAQGEIEAIVVPVCLAFLLTTLLGV-
LFCFNKRDLIKKHIWPNVPDP S
KSHIAQWSPHTPPRHNFNSKDQMY SDGN-
FTDVSVVEIEANDKKPFPEDLKSLDLF
TEGHSSGIGGSSCMSSSRPSISSSDE-
NESSQNTSSTVQYSTVVHSGYRHQ
VPSVQVFSRSESTQPLLDSEER-
PEDLQLVDHVDGGDGILPRQQYFKQNCSQUESS
PDISHFERSKQVSSVNEEDFVRLKQQIS-
DHISQSCGSGQMKMFQEVSAADAFGPG TEGQVER-
FETVGMEAATDEGMPKSYLPQTVRQGGYMPQ (SEQ

TVIPVY-
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1D NO: 649), but also any pre-pro, pro- and mature forms of
this amino acid sequence, such as the mature form encoded by
amino acids 23 through 918 of the sequence shown, as well as
mutants and variants including allelic variants of this
sequence.

Glasgow Prognostic Score (GPS): As used herein, Glas-
gow Prognostic Score (GPS) refers to an inflammation-based
prognostic score that awards one point for a serum albumin
level less than <35 mg/L. and one point for a CRP level above
10 mg/LL. Thus, a GPS of 0 indicates normal albumin and
CRP, a GPS of 1 indicates reduced albumin or elevated CRP,
and a GPS of 2 indicates both reduced albumin and elevated
CRP.

Effective amount: As used herein, “effective amount,”
“amount effective to,” “amount of X effective to” and the like,
refer to an amount of an active ingredient that is effective to
relieve or reduce to some extent one or more of the symptoms
of the disease in need of treatment, or to retard initiation of
clinical markers or symptoms of a disease in need of preven-
tion, when the compound is administered. Thus, an effective
amount refers to an amount of the active ingredient which
exhibit effects such as (i) reversing the rate of progress of a
disease; (ii) inhibiting to some extent further progress of the
disease; and/or, (iii) relieving to some extent (or, preferably,
eliminating) one or more symptoms associated with the dis-
ease. The effective amount may be empirically determined by
experimenting with the compounds concerned in known in
vivo and in vitro model systems for a disease in need of
treatment. The context in which the phrase “effective
amount” is used may indicate a particular desired effect. For
example, “an amount of an anti-IL-6 antibody effective to
reduce serum CRP levels” and similar phrases refer to an
amount of anti-IL-6 antibody that, when administered to a
subject, will cause a measurable decrease in serum CRP
levels, or prevent, slow, delay, or arrest, an increase in serum
CRP levels for which the subject is at risk. Similarly, “an
amount of an anti-IL-6 antibody effective to increase serum
albumin levels” and similar phrases refer to an amount of
anti-1L-6 antibody that, when administered to a subject, will
cause a measurable increase in serum albumin levels, or pre-
vent, slow, delay, or arrest, a decrease in serum albumin levels
for which the subject is at risk. An effective amount will vary
according to the weight, sex, age and medical history of the
individual, as well as the severity of the patient’s condition(s),
the type of disease(s), mode of administration, and the like.
An effective amount may be readily determined using routine
experimentation, e.g., by titration (administration of increas-
ing dosages until an effective dosage is found) and/or by
reference to amounts that were effective for prior patients.
Generally, the anti-IL-6 antibodies of the present invention
will be administered in dosages ranging between about 0.1
mg/kg and about 20 mg/kg of the patient’s body-weight.

Prolonged reduction in serum CRP: As used herein, “pro-
longed reduction in serum CRP” and similar phrases refer to
a measurable decrease in serum CRP level relative to the
initial serum CRP level (i.e. the serum CRP level at a time
before treatment begins) that is detectable within about a
week from when a treatment begins (e.g. administration of an
anti-1L-6 antibody) and remains below the initial serum CRP
level for an prolonged duration, e.g. at least about 14 days, at
least about 21 days, at least about 28 days, at least about 35
days, at least about 40 days, at least about 50 days, at least
about 60 days, at least about 70 days, at least about 11 weeks,
or at least about 12 weeks from when the treatment begins.

Prolonged increase in serum albumin: As used herein,
“prolonged increase in serum albumin” and similar phrases
refer to a measurable decrease in serum albumin level relative
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to the initial serum albumin level (i.e. the serum albumin level
at a time before treatment begins) that is detectable within
about a week from when a treatment begins (e.g. administra-
tion of an anti-I[.-6 antibody) and remains above the initial
serum albumin level for an prolonged duration, e.g. at least
about 14 days, at least about 21 days, at least about 28 days,
at least about 35 days, at least about 40 days, at least about 50
days, at least about 60 days, at least about 70 days, at least
about 11 weeks, or at least about 12 weeks from when the
treatment begins.

Prolonged improvement in cachexia: As used herein, “pro-
longed improvement in cachexia” refers to a measurable
improvement patient’s body mass, lean body mass, appen-
dicular lean body mass, and/or lean body mass index, relative
to the initial level (i.e. the level at a time before treatment
begins) that is detectable within about 4 weeks and remains
improved for a prolonged duration, e.g. at least about 35 days,
at least about 40 days, at least about 50 days, at least about 60
days, atleast about 70 days, at least about 11 weeks, or at least
about 12 weeks from when the treatment begins.

Prolonged improvement in weakness: As used herein,
“prolonged improvement in weakness” refers to a measurable
improvement in muscular strength, relative to the initial level
(i.e. the level at a time before treatment begins) that is detect-
able within about 2 weeks and remains improved for a pro-
longed duration, e.g. at least about 21 days, at least about 28
days, at least about 35 days, at least about 40 days, at least
about 50 days, at least about 60 days, at least about 70 days,
at least about 11 weeks, or at least about 12 weeks from when
the treatment begins.

Prolonged improvement in fatigue: As used herein, “pro-
longed improvement in fatigue” refers to a measurable
improvement in fatigue, relative to the initial level (i.e. the
level at a time before treatment begins) that is detectable
within about 1 week and remains improved for a prolonged
duration, e.g. at least about 14 days, at least about 21 days, at
least about 28 days, at least about 35 days, at least about 40
days, at least about 50 days, at least about 60 days, at least
about 70 days, at least about 11 weeks, or at least about 12
weeks from when the treatment begins.

Prolonged improvement in fever: As used herein, “pro-
longed improvement in fever” refers to a measurable decrease
in fever (e.g. peak temperature or amount of time that tem-
perature is elevated), relative to the initial level (i.e. the level
at a time before treatment begins) that is detectable within
about 1 week and remains improved for a prolonged duration,
e.g. atleastabout 14 days, at leastabout 21 days, at least about
28 days, at least about 35 days, at least about 40 days, at least
about 50 days, at least about 60 days, at least about 70 days,
at least about 11 weeks, or at least about 12 weeks from when
the treatment begins.

Mating competent yeast species: In the present invention
this is intended to broadly encompass any diploid or tetrap-
loid yeast which can be grown in culture. Such species of
yeast may exist in a haploid, diploid, or tetraploid form. The
cells of a given ploidy may, under appropriate conditions,
proliferate for indefinite number of generations in that form.
Diploid cells can also sporulate to form haploid cells. Sequen-
tial mating can result in tetraploid strains through further
mating or fusion of diploid strains. In the present invention
the diploid or polyploidal yeast cells are preferably produced
by mating or spheroplast fusion.

In one embodiment of the invention, the mating competent
yeast is a member of the Saccharomycetaceae family, which
includes the genera Arxiozyma,; Ascobotryozyma; Citeromy-
ces; Debaryomyces; Dekkera; Evemothecium; Issatchenkia;
Kazachstania; Kluyveromyces; Kodamaea; Lodderomyces;
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Pachysolen; Pichia; Saccharomyces; Saturnispora; Tetrapi-
sispora; Torulaspora; Williopsis, and Zygosaccharomyces.
Other types of yeast potentially useful in the invention
include Yarrowia, Rhodosporidium, Candida, Hansenula,
Filobasium, Filobasidellla, Sporidiobolus, Bullera, Leu-
cosporidium and Filobasidella.

In a preferred embodiment of the invention, the mating
competent yeast is a member of the genus Pichia. In a further
preferred embodiment of the invention, the mating competent
yeast of the genus Pichia is one of the following species:
Pichia pastoris, Pichia methanolica, and Hansenula poly-
morpha (Pichia angusta). In a particularly preferred embodi-
ment of the invention, the mating competent yeast of the
genus Pichia is the species Pichia pastoris.

Haploid Yeast Cell: A cell having a single copy of each
gene of its normal genomic (chromosomal) complement.

Polyploid Yeast Cell: A cell having more than one copy of
its normal genomic (chromosomal) complement.

Diploid Yeast Cell: A cell having two copies (alleles) of
essentially every gene of its normal genomic complement,
typically formed by the process of fusion (mating) of two
haploid cells.

Tetraploid Yeast Cell: A cell having four copies (alleles) of
essentially every gene of its normal genomic complement,
typically formed by the process of fusion (mating) of two
haploid cells. Tetraploids may carry two, three, four, or more
different expression cassettes. Such tetraploids might be
obtained in S. cerevisiae by selective mating homozygotic
heterothallic a/a and alpha/alpha diploids and in Pickia by
sequential mating of haploids to obtain auxotrophic diploids.
For example, a [met his] haploid can be mated with [ade his]
haploid to obtain diploid [his]; and a [met arg] haploid can be
mated with [ade arg] haploid to obtain diploid [arg]; then the
diploid [his]|xdiploid [arg] to obtain a tetraploid prototroph. It
will be understood by those of skill in the art that reference to
the benefits and uses of diploid cells may also apply to tetra-
ploid cells.

Yeast Mating: The process by which two haploid yeast
cells naturally fuse to form one diploid yeast cell.

Meiosis: The process by which a diploid yeast cell under-
goes reductive division to form four haploid spore products.
Each spore may then germinate and form a haploid vegeta-
tively growing cell line.

Selectable Marker: A selectable marker is a gene or gene
fragment that confers a growth phenotype (physical growth
characteristic) on a cell receiving that gene as, for example
through a transformation event. The selectable marker allows
that cell to survive and grow in a selective growth medium
under conditions in which cells that do not receive that select-
able marker gene cannot grow. Selectable marker genes gen-
erally fall into several types, including positive selectable
marker genes such as a gene that confers on a cell resistance
to an antibiotic or other drug, temperature when two ts
mutants are crossed or a ts mutant is transformed; negative
selectable marker genes such as a biosynthetic gene that
confers on a cell the ability to grow in a medium without a
specific nutrient needed by all cells that do not have that
biosynthetic gene, or a mutagenized biosynthetic gene that
confers on a cell inability to grow by cells that do not have the
wild type gene; and the like. Suitable markers include but are
not limited to: ZEO; G418; LYS3; MET1; MET3a; ADE1;
ADE3; URA3; and the like.

Expression Vector: These DNA vectors contain elements
that facilitate manipulation for the expression of a foreign
protein within the target host cell. Conveniently, manipula-
tion of sequences and production of DNA for transformation
is first performed in a bacterial host, e.g. E. co/i, and usually
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vectors will include sequences to facilitate such manipula-
tions, including a bacterial origin of replication and appropri-
ate bacterial selection marker. Selection markers encode pro-
teins necessary for the survival or growth of transformed host
cells grown in a selective culture medium. Host cells not
transformed with the vector containing the selection gene will
not survive in the culture medium. Typical selection genes
encode proteins that (a) confer resistance to antibiotics or
other toxins, (b) complement auxotrophic deficiencies, or (c)
supply critical nutrients not available from complex media.
Exemplary vectors and methods for transformation of yeast
are described, for example, in Burke, D., Dawson, D., &
Stearns, T. (2000). Methods in yeast genetics: a Cold Spring
Harbor Laboratory course manual. Plainview, N.Y.: Cold
Spring Harbor Laboratory Press.

Expression vectors for use in the methods of the invention
will further include yeast specific sequences, including a
selectable auxotrophic or drug marker for identifying trans-
formed yeast strains. A drug marker may further be used to
amplify copy number of the vector in a yeast host cell.

The polypeptide coding sequence of interest is operably
linked to transcriptional and translational regulatory
sequences that provide for expression of the polypeptide in
yeast cells. These vector components may include, but are not
limited to, one or more of the following: an enhancer element,
a promoter, and a transcription termination sequence.
Sequences for the secretion of the polypeptide may also be
included, e.g. a signal sequence, and the like. A yeast origin of
replication is optional, as expression vectors are often inte-
grated into the yeast genome.

In one embodiment of the invention, the polypeptide of
interest is operably linked, or fused, to sequences providing
for optimized secretion of the polypeptide from yeast diploid
cells.

Nucleic acids are “operably linked” when placed into a
functional relationship with another nucleic acid sequence.
For example, DNA for a signal sequence is operably linked to
DNA for a polypeptide if it is expressed as a preprotein that
participates in the secretion of the polypeptide; a promoter or
enhancer is operably linked to a coding sequence if it affects
the transcription of the sequence. Generally, “operably
linked”” means that the DNA sequences being linked are con-
tiguous, and, in the case of a secretory leader, contiguous and
in reading frame. However, enhancers do not have to be
contiguous. Linking is accomplished by ligation at conve-
nient restriction sites or alternatively via a PCR/recombina-
tion method familiar to those skilled in the art (Gateway®
Technology; Invitrogen, Carlsbad Calif.). If such sites do not
exist, the synthetic oligonucleotide adapters or linkers are
used in accordance with conventional practice.

Promoters are untranslated sequences located upstream
(5" to the start codon of a structural gene (generally within
about 100 to 1000 bp) that control the transcription and trans-
lation of particular nucleic acid sequences to which they are
operably linked. Such promoters fall into several classes:
inducible, constitutive, and repressible promoters (that
increase levels of transcription in response to absence of a
repressor). Inducible promoters may initiate increased levels
of transcription from DNA under their control in response to
some change in culture conditions, e.g., the presence or
absence of a nutrient or a change in temperature.

The yeast promoter fragment may also serve as the site for
homologous recombination and integration of the expression
vector into the same site in the yeast genome; alternatively a
selectable marker is used as the site for homologous recom-
bination. Pichia transformation is described in Cregg et al.
(1985) Mol. Cell. Biol. 5:3376-3385.
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Examples of suitable promoters from Pichia include the
AOX1 and promoter (Cregg et al. (1989) Mol. Cell. Biol.
9:1316-1323); ICL1 promoter (Menendez et al. (2003) Yeast
20(13):1097-108); glyceraldehyde-3-phosphate dehydroge-
nase promoter (GAP) (Waterham et al. (1997) Gene 186(1):
37-44); and FLD1 promoter (Shen et al. (1998) Gene 216(1):
93-102). The GAP promoter is a strong constitutive promoter
and the AOX and FLD1 promoters are inducible.

Other yeast promoters include ADH]1, alcohol dehydroge-
nase II, GAL4, PHO3, PHOS, Pyk, and chimeric promoters
derived therefrom. Additionally, non-yeast promoters may be
used in the invention such as mammalian, insect, plant, rep-
tile, amphibian, viral, and avian promoters. Most typically the
promoter will comprise a mammalian promoter (potentially
endogenous to the expressed genes) or will comprise a yeast
or viral promoter that provides for efficient transcription in
yeast systems.

The polypeptides of interest may be produced recombi-
nantly not only directly, but also as a fusion polypeptide with
a heterologous polypeptide, e.g. a signal sequence or other
polypeptide having a specific cleavage site at the N-terminus
of the mature protein or polypeptide. In general, the signal
sequence may be a component of the vector, or it may be a part
of the polypeptide coding sequence that is inserted into the
vector. The heterologous signal sequence selected preferably
is one that is recognized and processed through one of the
standard pathways available within the host cell. The S. cer-
evisiae alpha factor pre-pro signal has proven effective in the
secretion of a variety of recombinant proteins from P. pas-
toris. Other yeast signal sequences include the alpha mating
factor signal sequence, the invertase signal sequence, and
signal sequences derived from other secreted yeast polypep-
tides. Additionally, these signal peptide sequences may be
engineered to provide for enhanced secretion in diploid yeast
expression systems. Other secretion signals of interest also
include mammalian signal sequences, which may be heter-
ologous to the protein being secreted, or may be a native
sequence for the protein being secreted. Signal sequences
include pre-peptide sequences, and in some instances may
include propeptide sequences. Many such signal sequences
are known in the art, including the signal sequences found on
immunoglobulin chains, e.g., K28 preprotoxin sequence,
PHA-E, FACE, human MCP-1, human serum albumin signal
sequences, human Ig heavy chain, human Ig light chain, and
the like. For example, see Hashimoto et. al. Protein Eng 11(2)
75 (1998); and Kobayashi et. al. Therapeutic Apheresis 2(4)
257 (1998).

Transcription may be increased by inserting a transcrip-
tional activator sequence into the vector. These activators are
cis-acting elements of DNA, usually about from 10 to 300 bp,
which act on a promoter to increase its transcription. Tran-
scriptional enhancers are relatively orientation and position
independent, having been found 5' and 3' to the transcription
unit, within an intron, as well as within the coding sequence
itself. The enhancer may be spliced into the expression vector
at a position 5' or 3' to the coding sequence, but is preferably
located at a site 5' from the promoter.

Expression vectors used in eukaryotic host cells may also
contain sequences necessary for the termination of transcrip-
tion and for stabilizing the mRNA. Such sequences are com-
monly available from 3' to the translation termination codon,
in untranslated regions of eukaryotic or viral DNAs or
c¢DNAs. These regions contain nucleotide segments tran-
scribed as polyadenylated fragments in the untranslated por-
tion of the mRNA.

Construction of suitable vectors containing one or more of
the above-listed components employs standard ligation tech-
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niques or PCR/recombination methods. Isolated plasmids or
DNA fragments are cleaved, tailored, and re-ligated in the
form desired to generate the plasmids required or via recom-
bination methods. For analysis to confirm correct sequences
in plasmids constructed, the ligation mixtures are used to
transform host cells, and successful transformants selected by
antibiotic resistance (e.g. ampicillin or Zeocin) where appro-
priate. Plasmids from the transformants are prepared, ana-
lyzed by restriction endonuclease digestion and/or
sequenced.

As an alternative to restriction and ligation of fragments,
recombination methods based on att sites and recombination
enzymes may be used to insert DNA sequences into a vector.
Such methods are described, for example, by Landy (1989)
Ann. Rev. Biochem. 58:913-949; and are known to those of
skill in the art. Such methods utilize intermolecular DNA
recombination that is mediated by a mixture of lambda and £.
coli-encoded recombination proteins. Recombination occurs
between specific attachment (att) sites on the interacting
DNA molecules. For a description of att sites see Weisberg
and Landy (1983) Site-Specific Recombination in Phage
Lambda, in Lambda 1, Weisberg, ed. (Cold Spring Harbor,
N.Y.:Cold Spring Harbor Press), pp. 211-250. The DNA seg-
ments flanking the recombination sites are switched, such that
after recombination, the att sites are hybrid sequences com-
prised of sequences donated by each parental vector. The
recombination can occur between DNAs of any topology.

Att sites may be introduced into a sequence of interest by
ligating the sequence of interest into an appropriate vector;
generating a PCR product containing att B sites through the
use of specific primers; generating a cDNA library cloned
into an appropriate vector containing att sites; and the like.

Folding, as used herein, refers to the three-dimensional
structure of polypeptides and proteins, where interactions
between amino acid residues act to stabilize the structure.
While non-covalent interactions are important in determining
structure, usually the proteins of interest will have intra-
and/or intermolecular covalent disulfide bonds formed by two
cysteine residues. For naturally occurring proteins and
polypeptides or derivatives and variants thereof, the proper
folding is typically the arrangement that results in optimal
biological activity, and can conveniently be monitored by
assays for activity, e.g. ligand binding, enzymatic activity,
etc.

In some instances, for example where the desired product
is of synthetic origin, assays based on biological activity will
be less meaningful. The proper folding of such molecules
may be determined on the basis of physical properties, ener-
getic considerations, modeling studies, and the like.

The expression host may be further modified by the intro-
duction of sequences encoding one or more enzymes that
enhance folding and disulfide bond formation, i.e. foldases,
chaperonins, etc. Such sequences may be constitutively or
inducibly expressed in the yeast host cell, using vectors,
markers, etc. as known in the art. Preferably the sequences,
including transcriptional regulatory elements sufficient for
the desired pattern of expression, are stably integrated in the
yeast genome through a targeted methodology.

For example, the eukaryotic PDI is not only an efficient
catalyst of protein cysteine oxidation and disulfide bond
isomerization, but also exhibits chaperone activity. Co-ex-
pression of PDI can facilitate the production of active proteins
having multiple disulfide bonds. Also of interest is the expres-
sion of BIP (immunoglobulin heavy chain binding protein);
cyclophilin; and the like. In one embodiment of the invention,
each of the haploid parental strains expresses a distinct fold-
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ing enzyme, e.g. one strain may express BIP, and the other
strain may express PDI or combinations thereof.

The terms “desired protein” or “target protein” are used
interchangeably and refer generally to a humanized antibody
or a binding portion thereof described herein. The term “anti-
body” is intended to include any polypeptide chain-contain-
ing molecular structure with a specific shape that fits to and
recognizes an epitope, where one or more non-covalent bind-
ing interactions stabilize the complex between the molecular
structure and the epitope. The archetypal antibody molecule
is the immunoglobulin, and all types of immunoglobulins,
1gG, IgM, IgA, IgE, IgD, etc., from all sources, e.g. human,
rodent, rabbit, cow, sheep, pig, dog, other mammals, chicken,
other avians, etc., are considered to be “antibodies.” A pre-
ferred source for producing antibodies useful as starting
material according to the invention is rabbits. Numerous anti-
body coding sequences have been described; and others may
beraised by methods well-known in the art. Examples thereof
include chimeric antibodies, human antibodies and other
non-human mammalian antibodies, humanized antibodies,
single chain antibodies such as scFvs, camelbodies, nanobod-
ies, IgNAR (single-chain antibodies derived from sharks),
small-modular immunopharmaceuticals (SMIPs), and anti-
body fragments such as Fabs, Fab', F(ab'), and the like. See
Streltsov V A, et al., Structure of a shark IgNAR antibody
variable domain and modeling of an early-developmental
isotype, Protein Sci. 2005 Nov.; 14(11):2901-9. Epub 2005
Sep. 30; Greenberg A S, et al., A new antigen receptor gene
family that undergoes rearrangement and extensive somatic
diversification in sharks, Nature. 1995 Mar. 9; 374(6518):
168-73; Nuttall S D, et al., Isolation of the new antigen recep-
tor from wobbegong sharks, and use as a scaffold for the
display of protein loop libraries, Mol Immunol. 2001 August;
38(4):313-26; Hamers-Casterman C, et al., Naturally occur-
ring antibodies devoid of light chains, Nature. 1993 Jun. 3;
363(6428):446-8; Gill D S, et al., Biopharmaceutical drug
discovery using novel protein scaffolds, Curr Opin Biotech-
nol. 2006 Dec.; 17(6):653-8. Epub 2006 Oct. 19.

For example, antibodies or antigen binding fragments may
be produced by genetic engineering. In this technique, as with
other methods, antibody-producing cells are sensitized to the
desired antigen or immunogen. The messenger RNA isolated
from antibody producing cells is used as a template to make
c¢DNA using PCR amplification. A library of vectors, each
containing one heavy chain gene and one light chain gene
retaining the initial antigen specificity, is produced by inser-
tion of appropriate sections of the amplified immunoglobulin
c¢DNA into the expression vectors. A combinatorial library is
constructed by combining the heavy chain gene library with
the light chain gene library. This results in a library of clones
which co-express a heavy and light chain (resembling the Fab
fragment or antigen binding fragment of an antibody mol-
ecule). The vectors that carry these genes are co-transfected
into a host cell. When antibody gene synthesis is induced in
the transfected host, the heavy and light chain proteins self-
assemble to produce active antibodies that can be detected by
screening with the antigen or immunogen.

Antibody coding sequences of interest include those
encoded by native sequences, as well as nucleic acids that, by
virtue of the degeneracy of the genetic code, are not identical
in sequence to the disclosed nucleic acids, and variants
thereof. Variant polypeptides can include amino acid (aa)
substitutions, additions or deletions. The amino acid substi-
tutions can be conservative amino acid substitutions or sub-
stitutions to eliminate non-essential amino acids, such as to
alter a glycosylation site, or to minimize misfolding by sub-
stitution or deletion of one or more cysteine residues that are
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not necessary for function. Variants can be designed so as to
retain or have enhanced biological activity of a particular
region of the protein (e.g., a functional domain, catalytic
amino acid residues, etc). Variants also include fragments of
the polypeptides disclosed herein, particularly biologically
active fragments and/or fragments corresponding to func-
tional domains. Techniques for in vitro mutagenesis of cloned
genes are known. Also included in the subject invention are
polypeptides that have been modified using ordinary molecu-
lar biological techniques so as to improve their resistance to
proteolytic degradation or to optimize solubility properties or
to render them more suitable as a therapeutic agent.

Chimeric antibodies may be made by recombinant means
by combining the variable light and heavy chain regions (V,
and V), obtained from antibody producing cells of one spe-
cies with the constant light and heavy chain regions from
another. Typically chimeric antibodies utilize rodent or rabbit
variable regions and human constant regions, in order to
produce an antibody with predominantly human domains.
The production of such chimeric antibodies is well known in
the art, and may be achieved by standard means (as described,
e.g., in U.S. Pat. No. 5,624,659, incorporated herein by ref-
erence in its entirety). It is further contemplated that the
human constant regions of chimeric antibodies of the inven-
tion may be selected from 1gG1, IgG2, 1gG3, 1gG4, 1gGS,
1gGo6, 1gG7, 1gG8, 1gGY, 1gG10, 1gG11, IgG12, 1gG13,
1gG14, IgG15, 1gGl6, 1gG17, 1gG18 or 1gG19 constant
regions.

Humanized antibodies are engineered to contain even more
human-like immunoglobulin domains, and incorporate only
the complementarity-determining regions of the animal-de-
rived antibody. This is accomplished by carefully examining
the sequence of the hyper-variable loops of the variable
regions of the monoclonal antibody, and fitting them to the
structure of the human antibody chains. Although facially
complex, the process is straightforward in practice. See, e.g.,
U.S. Pat. No. 6,187,287, incorporated fully herein by refer-
ence.

In addition to entire immunoglobulins (or their recombi-
nant counterparts), immunoglobulin fragments comprising
the epitope binding site (e.g., Fab', F(ab'),, or other frag-
ments) may be synthesized. “Fragment,” or minimal immu-
noglobulins may be designed utilizing recombinant immuno-
globulin techniques. For instance “Fv”” immunoglobulins for
use in the present invention may be produced by synthesizing
a fused variable light chain region and a variable heavy chain
region. Combinations of antibodies are also of interest, e.g.
diabodies, which comprise two distinct Fv specificities. In
another embodiment of the invention, SMIPs (small molecule
immunopharmaceuticals), camelbodies, nanobodies, and
IgNAR are encompassed by immunoglobulin fragments.

Immunoglobulins and fragments thereof may be modified
post-translationally, e.g. to add effector moieties such as
chemical linkers, detectable moieties, such as fluorescent
dyes, enzymes, toxins, substrates, bioluminescent materials,
radioactive materials, chemiluminescent moieties and the
like, or specific binding moieties, such as streptavidin, avidin,
or biotin, and the like may be utilized in the methods and
compositions of the present invention. Examples of addi-
tional effector molecules are provided infra.

The term “polyploid yeast that stably expresses or
expresses a desired secreted heterologous polypeptide for
prolonged time” refers to a yeast culture that secretes said
polypeptide for at least several days to a week, more prefer-
ably at least a month, still more preferably at least 1-6 months,
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and even more preferably for more than a year at threshold
expression levels, typically at least 10-25 mg/liter and pref-
erably substantially greater.

The term “polyploidal yeast culture that secretes desired
amounts of recombinant polypeptide” refers to cultures that
stably or for prolonged periods secrete at least 10-25 mg/liter
of'heterologous polypeptide, more preferably at least 50-500
mg/liter, and most preferably 500-1000 mg/liter or more.

A polynucleotide sequence “corresponds” to a polypeptide
sequence if translation of the polynucleotide sequence in
accordance with the genetic code yields the polypeptide
sequence (i.e., the polynucleotide sequence “encodes” the
polypeptide sequence), one polynucleotide sequence “corre-
sponds” to another polynucleotide sequence if the two
sequences encode the same polypeptide sequence.

A “heterologous” region or domain of a DNA construct is
an identifiable segment of DNA within a larger DNA mol-
ecule that is not found in association with the larger molecule
in nature. Thus, when the heterologous region encodes a
mammalian gene, the gene will usually be flanked by DNA
that does not flank the mammalian genomic DNA in the
genome of the source organism. Another example of a heter-
ologous region is a construct where the coding sequence itself
is not found in nature (e.g., a cDNA where the genomic
coding sequence contains introns, or synthetic sequences
having codons different than the native gene). Allelic varia-
tions or naturally-occurring mutational events do not give rise
to a heterologous region of DNA as defined herein.

A “coding sequence” is an in-frame sequence of codons
that (in view of the genetic code) correspond to or encode a
protein or peptide sequence. Two coding sequences corre-
spond to each other if the sequences or their complementary
sequences encode the same amino acid sequences. A coding
sequence in association with appropriate regulatory
sequences may be transcribed and translated into a polypep-
tide. A polyadenylation signal and transcription termination
sequence will usually be located 3' to the coding sequence. A
“promoter sequence” is a DNA regulatory region capable of
binding RNA polymerase in a cell and initiating transcription
of a downstream (3' direction) coding sequence. Promoter
sequences typically contain additional sites for binding of
regulatory molecules (e.g., transcription factors) which affect
the transcription of the coding sequence. A coding sequence
is “under the control” of the promoter sequence or “opera-
tively linked” to the promoter when RNA polymerase binds
the promoter sequence in a cell and transcribes the coding
sequence into mRNA, which is then in turn translated into the
protein encoded by the coding sequence.

Vectors are used to introduce a foreign substance, such as
DNA, RNA or protein, into an organism or host cell. Typical
vectors include recombinant viruses (for polynucleotides)
and liposomes (for polypeptides). A “DNA vector” is a rep-
licon, such as plasmid, phage or cosmid, to which another
polynucleotide segment may be attached so as to bring about
the replication of the attached segment. An “expression vec-
tor” is a DNA vector which contains regulatory sequences
which will direct polypeptide synthesis by an appropriate
host cell. This usually means a promoter to bind RNA poly-
merase and initiate transcription of mRNA, as well as ribo-
some binding sites and initiation signals to direct translation
of the mRNA into a polypeptide(s). Incorporation of a poly-
nucleotide sequence into an expression vector at the proper
site and in correct reading frame, followed by transformation
of an appropriate host cell by the vector, enables the produc-
tion of a polypeptide encoded by said polynucleotide
sequence.
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“Amplification” of polynucleotide sequences is the in vitro
production of multiple copies of a particular nucleic acid
sequence. The amplified sequence is usually in the form of
DNA. A variety of techniques for carrying out such amplifi-
cation are described in a review article by Van Brunt (1990,
Bio/Technol., 8(4):291-294). Polymerase chain reaction or
PCR is a prototype of nucleic acid amplification, and use of
PCR herein should be considered exemplary of other suitable
amplification techniques.

The general structure of antibodies in vertebrates now is
well understood (Edelman, G. M., Ann. N.Y. Acad. Sci., 190:
5 (1971)). Antibodies consist of two identical light polypep-
tide chains of molecular weight approximately 23,000 dal-
tons (the “light chain”), and two identical heavy chains of
molecular weight 53,000-70,000 (the “heavy chain”). The
four chains are joined by disulfide bonds in a “Y” configura-
tion wherein the light chains bracket the heavy chains starting
at the mouth of the “Y” configuration. The “branch” portion
of'the “Y” configuration is designated the F , region; the stem
portion of the “Y” configuration is designated the F . region.
The amino acid sequence orientation runs from the N-termi-
nal end at the top of the “Y” configuration to the C-terminal
end at the bottom of each chain. The N-terminal end possesses
the variable region having specificity for the antigen that
elicited it, and is approximately 100 amino acids in length,
there being slight variations between light and heavy chain
and from antibody to antibody.

The variable region is linked in each chain to a constant
region that extends the remaining length of the chain and that
within a particular class of antibody does not vary with the
specificity of the antibody (i.e., the antigen eliciting it). There
are five known major classes of constant regions that deter-
mine the class of the immunoglobulin molecule (IgG, IgM,
IgA, IgD, and IgE corresponding to v, i, o, 9, and € (gamma,
mu, alpha, delta, or epsilon) heavy chain constant regions).
The constant region or class determines subsequent effector
function of the antibody, including activation of complement
(Kabat, E. A., Structural Concepts in Immunology and Immu-
nochemistry, 2nd Ed., p. 413-436, Holt, Rinehart, Winston
(1976)), and other cellular responses (Andrews, D. W., et al.,
Clinical Immunobiology, pp 1-18, W. B. Sanders (1980);
Kohl, S., et al., Immunology, 48: 187 (1983)); while the
variable region determines the antigen with which it will
react. Light chains are classified as either k¥ (kappa) or A
(lambda). Each heavy chain class can be paired with either
kappa or lambda light chain. The light and heavy chains are
covalently bonded to each other, and the “tail” portions of the
two heavy chains are bonded to each other by covalent disul-
fide linkages when the immunoglobulins are generated either
by hybridomas or by B cells.

The expression “variable region” or “VR” refers to the
domains within each pair of light and heavy chains in an
antibody that are involved directly in binding the antibody to
the antigen. Each heavy chain has at one end a variable
domain (V) followed by a number of constant domains.
Each light chain has a variable domain (V) at one end and a
constant domain at its other end; the constant domain of the
light chain is aligned with the first constant domain of the
heavy chain, and the light chain variable domain is aligned
with the variable domain of the heavy chain.

The expressions “complementarity determining region,”
“hypervariable region,” or “CDR” refer to one or more of the
hyper-variable or complementarity determining regions
(CDRs) found in the variable regions of light or heavy chains
of'an antibody (See Kabat, E. A. et al., Sequences of Proteins
of Immunological Interest, National Institutes of Health,
Bethesda, Md., (1987)). These expressions include the hyper-



US 9,241,990 B2

31

variable regions as defined by Kabat et al. (“Sequences of
Proteins of Immunological Interest,” Kabat E., et al., US
Dept. of Health and Human Services, 1983) or the hypervari-
able loops in 3-dimensional structures of antibodies (Chothia
and Lesk, J. Mol. Biol. 196 901-917 (1987)). The CDRs in
each chain are held in close proximity by framework regions
and, with the CDRs from the other chain, contribute to the
formation of the antigen binding site. Within the CDRs there
are select amino acids that have been described as the selec-
tivity determining regions (SDRs) which represent the critical
contact residues used by the CDR in the antibody-antigen
interaction (Kashmiri, S., Methods, 36:25-34 (2005)).

The expressions “framework region” or “FR” refer to one
or more of the framework regions within the variable regions
of'the light and heavy chains of an antibody (See Kabat, E. A.
et al., Sequences of Proteins of Immunological Interest,
National Institutes of Health, Bethesda, Md., (1987)). These
expressions include those amino acid sequence regions inter-
posed between the CDRs within the variable regions of the
light and heavy chains of an antibody.

Anti-1L-6 Antibodies and Binding Fragments Thereof

The invention includes antibodies having binding specific-
ity to IL-6 and possessing a variable light chain sequence
comprising the sequence set forth below:

(SEQ ID NO: 2)
MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVSAAVGGTVTIKCQASQS

INNELSWYQQKPGQRPKLLIYRASTLASGVSSRFKGSGSGTEFTLTISDL
ECADAATYYCQQGYSLRNIDNAFGGGTEVVVKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNN.

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 3)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTASGFSLSNY

YVTWVRQAPGKGLEWIGIIYGSDETAYATWAIGRFTISKTSTTVDLKMTS
LTAADTATYFCARDDSSDWDAKFNLWGQGTLVTVSSASTKGPSVFPLAPS
SKSTSGGTAALGCLVK.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO: 4;
SEQ ID NO: 5; and SEQ ID NO: 6 which correspond to the
complementarity-determining regions (CDRs, or hypervari-
able regions) of the variable light chain sequence of SEQ ID
NO: 2, and/or one or more of the polypeptide sequences of
SEQ ID NO: 7; SEQ ID NO: 8; and SEQ ID NO: 9 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable heavy chain
sequence of SEQ ID NO: 3, or combinations of these
polypeptide sequences. In another embodiment of the inven-
tion, the antibodies of the invention include combinations of
the CDRs and the variable heavy and light chain sequences set
forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 4; SEQ ID NO: 5; and SEQ ID NO: 6 which correspond
to the complementarity-determining regions (CDRs, or
hypervariable regions) of the variable light chain sequence of
SEQ ID NO: 2, and/or one or more of the polypeptide
sequences of SEQID NO: 7; SEQID NO: 8;and SEQ ID NO:
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9 which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 3, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 2. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 3.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 4; SEQ ID NO: 5; and SEQ ID NO: 6 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 2.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 7; SEQ ID NO: 8; and SEQ ID NO: 9 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable heavy chain
sequence of SEQ ID NO: 3.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 2; the variable heavy
chain region of SEQ ID NO: 3; the complementarity-deter-
mining regions (SEQ ID NO: 4; SEQ ID NO: 5; and SEQ ID
NO: 6) of the variable light chain region of SEQ ID NO: 2;
and the complementarity-determining regions (SEQ ID NO:
7; SEQ ID NO: 8; and SEQ ID NO: 9) of the variable heavy
chain region of SEQ ID NO: 3.

The invention also contemplates variants wherein either of
the heavy chain polypeptide sequences of SEQ ID NO: 18 or
SEQ ID NO: 19 is substituted for the heavy chain polypeptide
sequence of SEQ ID NO: 3; the light chain polypeptide
sequence of SEQ ID NO: 20 is substituted for the light chain
polypeptide sequence of SEQ ID NO: 2; and the heavy chain
CDR sequence of SEQ ID NO: 120 is substituted for the
heavy chain CDR sequence of SEQ ID NO: 8.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab1, comprising SEQ ID NO: 2 and SEQ ID NO:
3, or the alternative SEQ ID NOs set forth in the preceding
paragraph, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 21)
MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTINCQASET

IYSWLSWYQQKPGQPPKLLIYQASDLASGVPSRFSGSGAGTEYTLTISGV
QCDDAATYYCQQGYSGSNVDNVFGGGTEVVVKRTVAAPSVFIFPPSDEQL

KSGTASVVCLLNNFY
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The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 22)
METGLRWLLLVAVLKGVQCQEQLKESGGRLVTPGTPLTLTCTASGFSLND

HAMGWVRQAPGKGLEYIGFINSGGSARYASWAEGRFTISRTSTTVDLKMT
SLTTEDTATYFCVRGGAVWSIHSFDPWGPGTLVTVSSASTKGPSVFPLAP
SSKSTSGGTAALGCLVK.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO: 23;
SEQ ID NO: 24; and SEQ ID NO: 25 which correspond to the
complementarity-determining regions (CDRs, or hypervari-
able regions) of the variable light chain sequence of SEQ ID
NO: 21, and/or one or more of the polypeptide sequences of
SEQIDNO: 26; SEQ ID NO: 27; and SEQ ID NO: 28 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable heavy chain
sequence of SEQ ID NO: 22, or combinations of these
polypeptide sequences. In another embodiment of the inven-
tion, the antibodies of the invention include combinations of
the CDRs and the variable heavy and light chain sequences set
forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 23; SEQ ID NO: 24; and SEQ ID NO: 25 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 21, and/or one or more of the polypeptide
sequences of SEQ ID NO: 26; SEQ ID NO: 27; and SEQ ID
NO: 28 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 22, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 21. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 22.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 23; SEQ ID NO: 24; and SEQ ID NO: 25
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 21.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 26; SEQ ID NO: 27; and SEQ ID NO: 28
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 22.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
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including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 21; the variable heavy
chain region of SEQ ID NO: 22; the complementarity-deter-
mining regions (SEQ ID NO: 23; SEQ ID NO: 24; and SEQ
ID NO: 25) of the variable light chain region of SEQ ID NO:
21; and the complementarity-determining regions (SEQ ID
NO: 26; SEQID NO: 27; and SEQ ID NO: 28) of the variable
heavy chain region of SEQ ID NO: 22.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab2, comprising SEQ ID NO: 21 and SEQ ID
NO: 22, and having at least one of the biological activities set
forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 37)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVSISCQASQS

VYDNNYLSWFQQKPGQPPKLLIYGASTLASGVPSRFVGSGSGTQFTLTIT
DVQCDDAATYYCAGVYDDDSDNAFGGGTEVVVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNN

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 38)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTASGFSLSVY

YMNWVRQAPGKGLEWIGFITMSDNINYASWAKGRFTISKTSTTVDLKMTS
PTTEDTATYFCARSRGWGTMGRLDLWGPGTLVTVSSASTKGPSVFPLAPS
SKSTSGGTAALGCLVK.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO: 39;
SEQ ID NO: 40; and SEQ ID NO: 41 which correspond to the
complementarity-determining regions (CDRs, or hypervari-
able regions) of the variable light chain sequence of SEQ ID
NO: 37, and/or one or more of the polypeptide sequences of
SEQ ID NO: 42; SEQ ID NO: 43; and SEQ ID NO: 44 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable heavy chain
sequence of SEQ ID NO: 38, or combinations of these
polypeptide sequences. In another embodiment of the inven-
tion, the antibodies of the invention include combinations of
the CDRs and the variable heavy and light chain sequences set
forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 39; SEQ ID NO: 40; and SEQ ID NO: 41 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 37, and/or one or more of the polypeptide
sequences of SEQ ID NO: 42; SEQ ID NO: 43; and SEQ ID
NO: 44 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 38, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
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invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 37. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 38.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 39; SEQ ID NO: 40; and SEQ ID NO: 41
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 37.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 42; SEQ ID NO: 43; and SEQ ID NO: 44
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 38.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 37; the variable heavy
chain region of SEQ ID NO: 38; the complementarity-deter-
mining regions (SEQ ID NO: 39; SEQ ID NO: 40; and SEQ
ID NO: 41) of the variable light chain region of SEQ ID NO:
37; and the complementarity-determining regions (SEQ ID
NO: 42; SEQID NO: 43; and SEQ ID NO: 44) of the variable
heavy chain region of SEQ ID NO: 38.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab3, comprising SEQ ID NO: 37 and SEQ ID
NO: 38, and having at least one of the biological activities set
forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 53)
MDTRAPTQLLGLLLLWLPGAICDPVLTQTPSPVSAPVGGTVSISCQASQS

VYENNYLSWFQQKPGQPPKLLIYGASTLDSGVPSRFKGSGSGTQFTLTIT
DVQCDDAATYYCAGVYDDDSDDAFGGGTEVVVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNN

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 54)
METGLRWLLLVAVLKGVQCQEQLKESGGGLVTPGGTLTLTCTASGFSLNA

YYMNWVRQAPGKGLEWIGF ITLNNNVAYANWAKGRFTFSKTSTTVDLKMT
SPTPEDTATYFCARSRGWGAMGRLDLWGHGTLVTVSSASTKGPSVFPLAP
SSKSTSGGTAALGCLVK.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO: 55;
SEQ ID NO: 56; and SEQ ID NO: 57 which correspond to the
complementarity-determining regions (CDRs, or hypervari-
able regions) of the variable light chain sequence of SEQ ID
NO: 53, and/or one or more of the polypeptide sequences of
SEQIDNO: 58; SEQ ID NO: 59; and SEQ ID NO: 60 which
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correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable heavy chain
sequence of SEQ ID NO: 54, or combinations of these
polypeptide sequences. In another embodiment of the inven-
tion, the antibodies of the invention include combinations of
the CDRs and the variable heavy and light chain sequences set
forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 55; SEQ ID NO: 56; and SEQ ID NO: 57 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 53, and/or one or more of the polypeptide
sequences of SEQ ID NO: 58; SEQ ID NO: 59; and SEQ ID
NO: 60 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 54, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 53. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 54.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 55; SEQ ID NO: 56; and SEQ ID NO: 57
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 53.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 58; SEQ ID NO: 59; and SEQ ID NO: 60
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 54.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 53; the variable heavy
chain region of SEQ ID NO: 54; the complementarity-deter-
mining regions (SEQ ID NO: 55; SEQ ID NO: 56; and SEQ
ID NO: 57) of the variable light chain region of SEQ ID NO:
53; and the complementarity-determining regions (SEQ ID
NO: 58; SEQ ID NO: 59; and SEQ ID NO: 60) of the variable
heavy chain region of SEQ ID NO: 54.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab4, comprising SEQ ID NO: 53 and SEQ ID
NO: 54, and having at least one of the biological activities set
forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:
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(SEQ ID NO: 69)
MDTRAPTQLLGLLLLWLPGATFAQVLTQTPSPVSAAVGGTVTINCQASQS

VDDNNWLGWYQQKRGQPPKYLIYSASTLASGVPSRFKGSGSGTQFTLTIS
DLECDDAATYYCAGGFSGNIFAFGGGTEVVVKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNF

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 70)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLSSY

AMSWVRQAPGKGLEWIGIIGGFGTTYYATWAKGRFTISKTSTTVDLRITS
PTTEDTATYFCARGGPGNGGD IWGQGTLVTVSSASTKGPSVFPLAPSSKS

TSGGTAALGCLVKD .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO: 71;
SEQID NO: 72; and SEQ ID NO: 73 which correspond to the
complementarity-determining regions (CDRs, or hypervari-
able regions) of the variable light chain sequence of SEQ ID
NO: 69, and/or one or more of the polypeptide sequences of
SEQIDNO: 74; SEQ ID NO: 75; and SEQ ID NO: 76 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable heavy chain
sequence of SEQ ID NO: 70, or combinations of these
polypeptide sequences. In another embodiment of the inven-
tion, the antibodies of the invention include combinations of
the CDRs and the variable heavy and light chain sequences set
forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 71; SEQ ID NO: 72; and SEQ ID NO: 73 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 69, and/or one or more of the polypeptide
sequences of SEQ ID NO: 74; SEQ ID NO: 75; and SEQ ID
NO: 76 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 70, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 69. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 70.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 71; SEQ ID NO: 72; and SEQ ID NO: 73
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 69.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
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of SEQ ID NO: 74; SEQ ID NO: 75; and SEQ ID NO: 76
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 70.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 69; the variable heavy
chain region of SEQ ID NO: 70; the complementarity-deter-
mining regions (SEQ ID NO: 71; SEQ ID NO: 72; and SEQ
ID NO: 73) of the variable light chain region of SEQ ID NO:
69; and the complementarity-determining regions (SEQ ID
NO: 74; SEQ ID NO: 75; and SEQ ID NO: 76) of the variable
heavy chain region of SEQ ID NO: 70.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab5, comprising SEQ ID NO: 69 and SEQ ID
NO: 70, and having at least one of the biological activities set
forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 85)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSVPVGGTVTIKCQSSQS

VYNNFLSWYQQKPGQPPKLLIYQASKLASGVPDRFSGSGSGTQFTLTISG
VQCDDAATYYCLGGYDDDADNAFGGGTEVVVKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNF

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 86)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGIDLSDY

AMSWVRQAPGKGLEWIGIIYAGSGSTWYASWAKGRFTISKTSTTVDLKIT
SPTTEDTATYFCARDGYDDYGDFDRLDLWGPGTLVTVSSASTKGPSVFPL
APSSKSTSGGTAALGCLVKD.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO: 87;
SEQ ID NO: 88; and SEQ ID NO: 89 which correspond to the
complementarity-determining regions (CDRs, or hypervari-
able regions) of the variable light chain sequence of SEQ ID
NO: 85, and/or one or more of the polypeptide sequences of
SEQ ID NO: 90; SEQ ID NO: 91; and SEQ ID NO: 92 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable heavy chain
sequence of SEQ ID NO: 86, or combinations of these
polypeptide sequences. In another embodiment of the inven-
tion, the antibodies of the invention include combinations of
the CDRs and the variable heavy and light chain sequences set
forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 87; SEQ ID NO: 88; and SEQ ID NO: 89 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 85, and/or one or more of the polypeptide
sequences of SEQ ID NO: 90; SEQ ID NO: 91; and SEQ ID
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NO: 92 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 86, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 85. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 86.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 87; SEQ ID NO: 88; and SEQ ID NO: 89
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 85.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 90; SEQ ID NO: 91; and SEQ ID NO: 92
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable-
heavy chain sequence of SEQ ID NO: 86.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 85; the variable heavy
chain region of SEQ ID NO: 86; the complementarity-deter-
mining regions (SEQ ID NO: 87; SEQ ID NO: 88; and SEQ
1D NO: 89) of the variable light chain region of SEQ ID NO:
85; and the complementarity-determining regions (SEQ ID
NO: 90; SEQID NO: 91; and SEQ ID NO: 92) of the variable
heavy chain region of SEQ ID NO: 86.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab6, comprising SEQ ID NO: 85 and SEQ ID
NO: 86, and having at least one of the biological activities set
forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 101)
MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVSAAVGGTVTIKCQASQS

INNELSWYQQKSGQRPKLLIYRASTLASGVSSRFKGSGSGTEFTLTISDL
ECADAATYYCQQGYSLRNIDNAFGGGTEVVVKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNF

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 102)
METGLRWLLLVAVLSGVQCQSLEESGGRLVTPGTPLTLTCTASGFSLSNY

YMTWVRQAPGKGLEWIGMIYGSDETAYANWAIGRFTISKTSTTVDLKMTS
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-continued
LTAADTATYFCARDDSSDWDAKFNLWGQGTLY TVSSASTKGPSVEPLAPS

SKSTSGGTAALGCLVK.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
103; SEQ ID NO: 104; and SEQ ID NO: 105 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 101, and/or one or more of the polypeptide
sequences of SEQ ID NO: 106; SEQ ID NO: 107; and SEQ ID
NO: 108 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 102, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 103; SEQ ID NO: 104; and SEQ ID NO: 105 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 101, and/or one or more of the
polypeptide sequences of SEQ ID NO: 106; SEQ IDNO: 107,
and SEQ ID NO: 108 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 102, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 101. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 102.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 103; SEQ ID NO: 104; and SEQ ID NO: 105
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 101.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 106; SEQ ID NO: 107; and SEQ ID NO: 108
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 102.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 101; the variable heavy
chain region of SEQ ID NO: 102; the complementarity-de-
termining regions (SEQ ID NO: 103; SEQ ID NO: 104; and
SEQID NO: 105) of the variable light chain region of SEQ ID
NO: 101; and the complementarity-determining regions
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(SEQ ID NO: 106; SEQ ID NO: 107; and SEQ ID NO: 108)
of the variable heavy chain region of SEQ ID NO: 102.

The invention also contemplates variants wherein either of
the heavy chain polypeptide sequences of SEQ IDNO: 117 or
SEQ ID NO: 118 is substituted for the heavy chain polypep-
tide sequence of SEQ ID NO: 102; the light chain polypeptide
sequence of SEQ ID NO: 119 is substituted for the light chain
polypeptide sequence of SEQ ID NO: 101; and the heavy
chain CDR sequence of SEQID NO: 121 is substituted for the
heavy chain CDR sequence of SEQ ID NO: 107.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab7, comprising SEQ ID NO: 101 and SEQ ID
NO: 102, or the alternative SEQ ID NOs set forth in the
preceding paragraph, and having at least one of the biological
activities set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 122)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVTISCQSSQS

VGNNQDLSWFQQRPGQPPKLLIYEISKLESGVPSRFSGSGSGTHFTLTIS
GVQCDDAATYYCLGGYDDDADNA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 123)
METGLRWLLLVAVLKGVQCHSVEESGGRLVTPGTPLTLTCTVSGFSLSSR

TMSWVRQAPGKGLEWIGYIWSGGSTYYATWAKGRFTISKTSTTVDLKITS
PTTEDTATYFCARLGDTGGHAYATRLNL.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
124; SEQ ID NO: 125; and SEQ ID NO: 126 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 122, and/or one or more of the polypeptide
sequences of SEQ IDNO: 127; SEQID NO: 128; and SEQ ID
NO: 129 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 123, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 124; SEQ ID NO: 125; and SEQ ID NO: 126 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 122, and/or one or more of the
polypeptide sequences of SEQ ID NO: 127; SEQ ID NO: 128;
and SEQ ID NO: 129 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 123, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
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invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 122. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 123.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 124; SEQ ID NO: 125; and SEQ ID NO: 126
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 122.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ IDNO: 127, SEQ ID NO: 128; and SEQ ID NO: 129
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 123.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 122; the variable heavy
chain region of SEQ ID NO: 123; the complementarity-de-
termining regions (SEQ ID NO: 124; SEQ ID NO: 125; and
SEQID NO: 126) of the variable light chain region of SEQ ID
NO: 122; and the complementarity-determining regions
(SEQ ID NO: 127; SEQ ID NO: 128; and SEQ ID NO: 129)
of the variable heavy chain region of SEQ ID NO: 123.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab8, comprising SEQ ID NO: 122 and SEQ ID
NO: 123, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 138)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSSVSAAVGGTVSISCQSSQS

VYSNKYLAWYQQKPGQPPKLLIYWTSKLASGAPSRFSGSGSGTQFTLTIS
GVQCDDAATYYCLGAYDDDADNA

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 139)
METGLRWLLLVAVLKGVQCQSVEESGGRLVKPDETLTLTCTASGFSLEGG

YMTWVRQAPGKGLEWIGISYDSGSTYYASWAKGRFTISKTSSTTVDLKMT
SLTTEDTATYFCVRSLKYPTVTSDDL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
140; SEQ ID NO: 141; and SEQ ID NO: 142 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 138, and/or one or more of the polypeptide
sequences of SEQ ID NO: 143; SEQ ID NO: 144; and SEQ ID
NO: 145 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 139, or combinations of
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these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 140; SEQ ID NO: 141; and SEQ ID NO: 142 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 138, and/or one or more of the
polypeptide sequences of SEQ ID NO: 143; SEQ ID NO: 144;
and SEQ ID NO: 145 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 139, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 138. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 139.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 140; SEQ IDNO: 141; and SEQ ID NO: 142
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 138.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 143; SEQ ID NO: 144; and SEQ ID NO: 145
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 139.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 138; the variable heavy
chain region of SEQ ID NO: 139; the complementarity-de-
termining regions (SEQ ID NO: 140; SEQ ID NO: 141; and
SEQID NO: 142) of the variable light chain region of SEQ ID
NO: 138; and the complementarity-determining regions
(SEQ ID NO: 143; SEQ ID NO: 144; and SEQ ID NO: 145)
of the variable heavy chain region of SEQ ID NO: 139.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab9, comprising SEQ ID NO: 138 and SEQ ID
NO: 139, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 154)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVTISCQSSQS

VYNNNDLAWYQQKPGQPPKLLIYYASTLASGVPSRFKGSGSGTQFTLTIS
GVQCDDAAAYYCLGGYDDDADNA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:
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(SEQ ID NO: 155)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGLSLSSN

TINWVRQAPGKGLEWIGYIWSGGSTYYASWVNGRFTISKTSTTVDLKITS

PTTEDTATYFCARGGYASGGYPYATRLDL.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
156; SEQ ID NO: 157; and SEQ ID NO: 158 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 154, and/or one or more of the polypeptide
sequences of SEQ ID NO: 159; SEQ ID NO: 160; and SEQ ID
NO: 161 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 155, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 156; SEQ ID NO: 157; and SEQ ID NO: 158 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 154, and/or one or more of the
polypeptide sequences of SEQ ID NO: 159; SEQ IDNO: 160;
and SEQ ID NO: 161 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 155, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 154. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 155.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ IDNO: 156; SEQ IDNO: 157; and SEQ ID NO: 158
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 154.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 159; SEQ ID NO: 160; and SEQ ID NO: 161
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 155.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 154; the variable heavy
chain region of SEQ ID NO: 155; the complementarity-de-
termining regions (SEQ ID NO: 156; SEQ ID NO: 157; and
SEQID NO: 158) of the variable light chain region of SEQ ID
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NO: 154; and the complementarity-determining regions
(SEQ ID NO: 159; SEQ ID NO: 160; and SEQ ID NO: 161)
of the variable heavy chain region of SEQ ID NO: 155.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab 10, comprising SEQ ID NO: 154 and SEQ ID
NO: 155, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 170)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSSVSAAVGGTVTINCQSSQS

VYNNDYLSWYQQRPGORPKLLIYGASKLASGVPSRFKGSGSGKQFTLTIS
GVQCDDAATYYCLGDYDDDADNT

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 171)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFTLSTN

YYLSWVRQAPGKGLEWIGIIYPSGNTYCAKWAKGRFTISKTSSTTVDLKM
TSPTTEDTATYFCARNYGGDESL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
172; SEQ ID NO: 173; and SEQ ID NO: 174 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 170, and/or one or more of the polypeptide
sequences of SEQ ID NO: 175; SEQID NO: 176; and SEQ ID
NO: 177 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 171, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 172; SEQ ID NO: 173; and SEQ ID NO: 174 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 170, and/or one or more of the
polypeptide sequences of SEQ ID NO: 175; SEQ ID NO: 176;
and SEQ ID NO: 177 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 171, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 170. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 171.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
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of SEQ IDNO: 172; SEQ IDNO: 173; and SEQ ID NO: 174
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 170.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ IDNO: 175; SEQ ID NO: 176; and SEQ ID NO: 177
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 171.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 170; the variable heavy
chain region of SEQ ID NO: 171; the complementarity-de-
termining regions (SEQ ID NO: 172; SEQ ID NO: 173; and
SEQID NO: 174) of the variable light chain region of SEQ ID
NO: 170; and the complementarity-determining regions
(SEQ ID NO: 175; SEQ ID NO: 176; and SEQ ID NO: 177)
of the variable heavy chain region of SEQ ID NO: 171.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab 11, comprising SEQ ID NO: 170 and SEQ ID
NO: 171, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 186)
MDTRAPTQLLGLLLLWLPGARCDVVMTQTPASVEAAVGGTVTIKCQASET

IGNALAWYQQKSGQPPKLLIYKASKLASGVPSRFKGSGSGTEYTLTISDL
ECADAATYYCQWCYFGDSV

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 187)
METGLRWLLLVTVLKGVQCQEQLVESGGGLVQPEGSLTLTCTASGFDFSS

GYYMCWVRQAPGKGLEWIACIFTITTNTYYASWAKGRFTISKTSSTTVTL
OMTSLTAADTATYLCARGIYSDNNYYAL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
188; SEQ ID NO: 189; and SEQ ID NO: 190 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 186, and/or one or more of the polypeptide
sequences of SEQ IDNO: 191; SEQID NO: 192; and SEQ ID
NO: 193 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 187, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 188; SEQ ID NO: 189; and SEQ ID NO: 190 which
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correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 186, and/or one or more of the
polypeptide sequences of SEQ IDNO: 191; SEQ ID NO: 192;
and SEQ ID NO: 193 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 187, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 186. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 187.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 188; SEQ ID NO: 189; and SEQ ID NO: 190
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 186.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQIDNO: 191; SEQ IDNO: 192; and SEQ ID NO: 193
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 187.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 186; the variable heavy
chain region of SEQ ID NO: 187; the complementarity-de-
termining regions (SEQ ID NO: 188; SEQ ID NO: 189; and
SEQID NO: 190) of the variable light chain region of SEQ ID
NO: 186; and the complementarity-determining regions
(SEQIDNO: 191; SEQ ID NO: 192; and SEQ ID NO: 193)
of the variable heavy chain region of SEQ ID NO: 187.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab12, comprising SEQ ID NO: 186 and SEQ ID
NO: 187, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 202)
MDTRAPTQLLGLLLLWLPGARCDVVMTQTPASVEAAVGGTVTIKCQASES

IGNALAWYQQKPGQPPKLLIYKASTLASGVPSRFSGSGSGTEFTLTISGV
QCADAAAYYCQWCYFGDSV

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 203)
METGLRWLLLVAVLKGVQCQQQLVESGGGLVKPGASLTLTCKASGFSFSS

GYYMCWVRQAPGKGLESIACIFTITDNTYYANWAKGRFTISKPSSPTVTL

OMTSLTAADTATYFCARGIYSTDNYYAL.
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The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
204; SEQ ID NO: 205; and SEQ ID NO: 206 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 202, and/or one or more of the polypeptide
sequences of SEQ ID NO: 207; SEQ ID NO: 208; and SEQ ID
NO: 209 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 203, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 204; SEQ ID NO: 205; and SEQ ID NO: 206 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 202, and/or one or more of the
polypeptide sequences of SEQ ID NO: 207; SEQ IDNO: 208;
and SEQ ID NO: 209 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 203, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 202. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 203.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 204; SEQ ID NO: 205; and SEQ ID NO: 206
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 202.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 207; SEQ ID NO: 208; and SEQ ID NO: 209
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 203.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 202; the variable heavy
chain region of SEQ ID NO: 203; the complementarity-de-
termining regions (SEQ ID NO: 204; SEQ ID NO: 205; and
SEQ ID NO: 206) of the variable light chain region of SEQ ID
NO: 202; and the complementarity-determining regions
(SEQ ID NO: 207; SEQ ID NO: 208; and SEQ ID NO: 209)
of the variable heavy chain region of SEQ ID NO: 203.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab13, comprising SEQ ID NO: 202 and SEQ ID
NO: 203, and having at least one of the biological activities
set forth herein.
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In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 218)
MDTRAPTQLLGLLLLWLPGARCDVVMTQTPASVEAAVGGTVTIKCQASQS

VSSYLNWYQQKPGQPPKLLIYRASTLESGVPSRFKGSGSGTEFTLTISDL
ECADAATYYCQCTYGTSSSYGAA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 219)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGISLSSN

ATISWVRQAPGKGLEWIGIISYSGTTYYASWAKGRFTISKTSSTTVDLKIT
SPTTEDTATYFCARDDPTTVMVMLIPFGAGMDL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
220; SEQ ID NO: 221; and SEQ ID NO: 222 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 218, and/or one or more of the polypeptide
sequences of SEQ ID NO: 223; SEQ ID NO: 224; and SEQ ID
NO: 225 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 219, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 220; SEQ ID NO: 221; and SEQ ID NO: 222 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 218, and/or one or more of the
polypeptide sequences of SEQ ID NO: 223; SEQ ID NO: 224;
and SEQ ID NO: 225 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 219, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 218. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 219.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 220; SEQ IDNO: 221; and SEQ ID NO: 222
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 218.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
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of SEQ ID NO: 223; SEQ ID NO: 224; and SEQ ID NO: 225
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 219.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 218; the variable heavy
chain region of SEQ ID NO: 219; the complementarity-de-
termining regions (SEQ ID NO: 220; SEQ ID NO: 221; and
SEQID NO: 222) of the variable light chain region of SEQ ID
NO: 218; and the complementarity-determining regions
(SEQ ID NO: 223; SEQ ID NO: 224; and SEQ ID NO: 225)
of the variable heavy chain region of SEQ ID NO: 219.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab14, comprising SEQ ID NO: 218 and SEQ ID
NO: 219, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 234)
MDTRAPTQLLGLLLLWLPGATFAQVLTQTASPVSAAVGGTVTINCQASQS

VYKNNYLSWYQQKPGQPPKGLIYSASTLDSGVPLRFSGSGSGTQFTLTIS
DVQCDDAATYYCLGSYDCSSGDCYA

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 235)
METGLRWLLLVAVLKGVQCQSLEESGGDLVKPEGSLTLTCTASGFSFSSY

WMCWVRQAPGKGLEWIACIVTGNGNTYYANWAKGRFTISKTSSTTVTLQM
TSLTAADTATYFCAKAYDL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
236; SEQ ID NO: 237; and SEQ ID NO: 238 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 234, and/or one or more of the polypeptide
sequences of SEQ ID NO: 239; SEQ ID NO: 240; and SEQ ID
NO: 241 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 235, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 236; SEQ ID NO: 237; and SEQ ID NO: 238 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 234, and/or one or more of the
polypeptide sequences of SEQ ID NO: 239; SEQ ID NO: 240;
and SEQ ID NO: 241 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 235, or
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combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 234. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 235.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 236; SEQ ID NO: 237; and SEQ ID NO: 238
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 234.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 239; SEQ ID NO: 240; and SEQ ID NO: 241
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 235.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 234; the variable heavy
chain region of SEQ ID NO: 235; the complementarity-de-
termining regions (SEQ ID NO: 236; SEQ ID NO: 237; and
SEQ ID NO: 238) of the variable light chain region of SEQ ID
NO: 234; and the complementarity-determining regions
(SEQ ID NO: 239; SEQ ID NO: 240; and SEQ ID NO: 241)
of the variable heavy chain region of SEQ ID NO: 235.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Abl15, comprising SEQ ID NO: 234 and SEQ ID
NO: 235, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 250)
MDTRAPTQLLGLLLLWLPGSTFAAVLTQTPSPVSAAVGGTVSISCQASQS

VYDNNYLSWYQQKPGQPPKLLIYGASTLASGVPSRFKGTGSGTQFTLTIT
DVQCDDAATYYCAGVFNDDSDDA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 251)
METGLRWLLLVAVPKGVQCQSLEESGGRLVTPGTPLTLTCTLSGFSLSAY

YMSWVRQAPGKGLEWIGFITLSDHI SYARWAKGRFTISKTSTTVDLKMTS
PTTEDTATYFCARSRGWGAMGRLDL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
252; SEQ ID NO: 253; and SEQ ID NO: 254 which corre-
spond to the complementarity-determining regions (CDRs,
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or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 250, and/or one or more of the polypeptide
sequences of SEQ ID NO: 255; SEQ ID NO: 256; and SEQ ID
NO: 257 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 251, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 252; SEQ ID NO: 253; and SEQ ID NO: 254 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 250, and/or one or more of the
polypeptide sequences of SEQ ID NO: 255; SEQ ID NO: 256;
and SEQ ID NO: 257 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 251, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 250. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 251.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 252; SEQ ID NO: 253; and SEQ ID NO: 254
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 250.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 255; SEQ ID NO: 256; and SEQ ID NO: 257
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 251.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 250; the variable heavy
chain region of SEQ ID NO: 251; the complementarity-de-
termining regions (SEQ ID NO: 252; SEQ ID NO: 253; and
SEQ ID NO: 254) of the variable light chain region of SEQ ID
NO: 250; and the complementarity-determining regions
(SEQ ID NO: 255; SEQ ID NO: 256; and SEQ ID NO: 257)
of the variable heavy chain region of SEQ ID NO: 251.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab16, comprising SEQ ID NO: 250 and SEQ ID
NO: 251, and having at least one of the biological activities
set forth herein.
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In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 266)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVTISCQASQS

VYNNKNLAWYQQKSGQPPKLLIYWASTLASGVSSRFSGSGSGTQFTLTVS
GVQCDDAATYYCLGVFDDDADNA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 267)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTASGFSLSSY

SMTWVRQAPGKGLEYIGVIGTSGSTYYATWAKGRFTISRTSTTVALKITS
PTTEDTATYFCVRSLSSITFL.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
268; SEQ ID NO: 269; and SEQ ID NO: 270 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 266, and/or one or more of the polypeptide
sequences of SEQ ID NO: 271; SEQID NO: 272; and SEQ ID
NO: 273 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 267, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 268; SEQ ID NO: 269; and SEQ ID NO: 270 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 266, and/or one or more of the
polypeptide sequences of SEQ IDNO: 271; SEQ ID NO: 272;
and SEQ ID NO: 273 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 267, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 266. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 267.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 268; SEQ ID NO: 269; and SEQ ID NO: 270
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 266.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
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of SEQ IDNO: 271; SEQ IDNO: 272; and SEQ ID NO: 273
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 267.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 266; the variable heavy
chain region of SEQ ID NO: 267; the complementarity-de-
termining regions (SEQ ID NO: 268; SEQ ID NO: 269; and
SEQID NO: 270) of the variable light chain region of SEQ ID
NO: 266; and the complementarity-determining regions
(SEQ ID NO: 271; SEQ ID NO: 272; and SEQ ID NO: 273)
of the variable heavy chain region of SEQ ID NO: 267.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab17, comprising SEQ ID NO: 266 and SEQ ID
NO: 267, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 282)
MDTRAPTQLLGLLLLWLPGARCAFELTQTPASVEAAVGGTVTINCQASQON

IYRYLAWYQQKPGQPPKFLIYLASTLASGVPSRFKGSGSGTEFTLTISDL
ECADAATYYCQSYYSSNSVA

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 283)
METGLRWLLLVAVLKGVQCQEQLVESGGDLVQPEGSLTLTCTASELDFSS

GYWICWVRQVPGKGLEWIGCIYTGSSGSTFYASWAKGRFTISKTSSTTVT
LOMTSLTAADTATYFCARGYSGFGYFKL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
284; SEQ ID NO: 285; and SEQ ID NO: 286 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 282, and/or one or more of the polypeptide
sequences of SEQ ID NO: 287; SEQ ID NO: 288; and SEQ ID
NO: 289 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 283, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 284; SEQ ID NO: 285; and SEQ ID NO: 286 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 282, and/or one or more of the
polypeptide sequences of SEQ ID NO: 287; SEQ ID NO: 288;
and SEQ ID NO: 289 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 283, or
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combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 282. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 283.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 284; SEQ ID NO: 285; and SEQ ID NO: 286
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 282.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 287; SEQ ID NO: 288; and SEQ ID NO: 289
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 283.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 282; the variable heavy
chain region of SEQ ID NO: 283; the complementarity-de-
termining regions (SEQ ID NO: 284; SEQ ID NO: 285; and
SEQID NO: 286) of the variable light chain region of SEQ ID
NO: 282; and the complementarity-determining regions
(SEQ ID NO: 287; SEQ ID NO: 288; and SEQ ID NO: 289)
of the variable heavy chain region of SEQ ID NO: 283.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab18, comprising SEQ ID NO: 282 and SEQ ID
NO: 283, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 298)
MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTIKCQASED

IYRLLAWYQQKPGQPPKLLIYDSSDLASGVPSRFKGSGSGTEFTLAISGV
QCDDAATYYCQQAWSYSDIDNA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 299)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTASGFSLSSY

YMSWVRQAPGKGLEWIGIITTSGNTFYASWAKGRLTISRTSTTVDLKITS
PTTEDTATYFCARTSDIFYYRNL.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
300; SEQ ID NO: 301; and SEQ ID NO: 302 which corre-
spond to the complementarity-determining regions (CDRs,
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or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 298, and/or one or more of the polypeptide
sequences of SEQ ID NO: 303; SEQ ID NO: 304; and SEQ ID
NO: 305 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 299, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 300; SEQ ID NO: 301; and SEQ ID NO: 302 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 298, and/or one or more of the
polypeptide sequences of SEQ ID NO: 303; SEQ IDNO: 304;
and SEQ ID NO: 305 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 299, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 298. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 299.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 300; SEQ ID NO: 301; and SEQ ID NO: 302
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 298.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 303; SEQ ID NO: 304; and SEQ ID NO: 305
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 299.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 298; the variable heavy
chain region of SEQ ID NO: 299; the complementarity-de-
termining regions (SEQ ID NO: 300; SEQ ID NO: 301; and
SEQID NO: 302) of the variable light chain region of SEQ ID
NO: 298; and the complementarity-determining regions
(SEQ ID NO: 303; SEQ ID NO: 304; and SEQ ID NO: 305)
of the variable heavy chain region of SEQ ID NO: 299.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab19, comprising SEQ ID NO: 298 and SEQ ID
NO: 299, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:
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(SEQ ID NO: 314)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTASPVSAAVGATVTINCQSSQS

VYNDMDLAWFQQKPGQPPKLLIYSASTLASGVPSRFSGSGSGTEFTLTIS
GVQCDDAATYYCLGAFDDDADNT

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 315)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLTRH

ATITWVRQAPGKGLEWIGCIWSGGSTYYATWAKGRFTISKTSTTVDLRITS
PTTEDTATYFCARVIGDTAGYAYFTGLDL.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
316; SEQ ID NO: 317; and SEQ ID NO: 318 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 314, and/or one or more of the polypeptide
sequences of SEQ ID NO: 319; SEQ ID NO: 320; and SEQ ID
NO: 321 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 315, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 316; SEQ ID NO: 317; and SEQ ID NO: 318 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 314, and/or one or more of the
polypeptide sequences of SEQ ID NO: 319; SEQ ID NO: 320;
and SEQ ID NO: 321 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 315, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 314. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 315.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 316; SEQ IDNO: 317; and SEQ ID NO: 318
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 314.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 319; SEQ ID NO: 320; and SEQ ID NO: 321
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 315.
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The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 314; the variable heavy
chain region of SEQ ID NO: 315; the complementarity-de-
termining regions (SEQ ID NO: 316; SEQ ID NO: 317; and
SEQID NO: 318) of the variable light chain region of SEQ ID
NO: 314; and the complementarity-determining regions
(SEQ ID NO: 319; SEQ ID NO: 320; and SEQ ID NO: 321)
of the variable heavy chain region of SEQ ID NO: 315.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab20, comprising SEQ ID NO: 314 and SEQ ID
NO: 315, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 330)
MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTIKCQASQS

VYNWLSWYQQKPGQPPKLLIYTASSLASGVPSRFSGSGSGTEFTLTISGV
ECADAATYYCQQGYTSDVDNV

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 331)
METGLRWLLLVAVLKGVQCQSLEEAGGRLVTPGTPLTLTCTVSGIDLSSY

AMGWVRQAPGKGLEYIGIISSSGSTYYATWAKGRFTISQASSTTVDLKIT
SPTTEDSATYFCARGGAGSGGVWLLDGFDP .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
332; SEQ ID NO: 333; and SEQ ID NO: 334 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 330, and/or one or more of the polypeptide
sequences of SEQ ID NO: 335; SEQ ID NO: 336; and SEQ ID
NO: 337 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 331, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 332; SEQ ID NO: 333; and SEQ ID NO: 334 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 330, and/or one or more of the
polypeptide sequences of SEQ ID NO: 335; SEQ IDNO: 336;
and SEQ ID NO: 337 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 331, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.
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The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 330. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 331.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 332; SEQ ID NO: 333; and SEQ ID NO: 334
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 330.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 335; SEQ ID NO: 336; and SEQ ID NO: 337
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 331.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 330; the variable heavy
chain region of SEQ ID NO: 331; the complementarity-de-
termining regions (SEQ ID NO: 332; SEQ ID NO: 333; and
SEQID NO: 334) of the variable light chain region of SEQ ID
NO: 330; and the complementarity-determining regions
(SEQ ID NO: 335; SEQ ID NO: 336; and SEQ ID NO: 337)
of the variable heavy chain region of SEQ ID NO: 331.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab21, comprising SEQ ID NO: 330 and SEQ ID
NO: 331, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 346)
MDTRAPTQLLGLLLLWLPGAKCADVVMTQTPASVSAAVGGTVTINCQASE

NIYNWLAWYQQKPGQPPKLLIYTVGDLASGVSSRFKGSGSGTEFTLTISD
LECADAATYYCQQGYSSSYVDNV

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 347)
METGLRWLLLVAVLKGVQCQEQLKESGGRLVTPGTPLTLTCTVSGFSLND

YAVGWFRQAPGKGLEWIGYIRSSGTTAYATWAKGRFTISATSTTVDLKIT
SPTTEDTATYFCARGGAGSSGVWILDGFAP .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
348; SEQ ID NO: 349; and SEQ ID NO: 350 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 346, and/or one or more of the polypeptide
sequences of SEQ IDNO: 351; SEQID NO: 352; and SEQ ID
NO: 353 which correspond to the complementarity-determin-
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ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 347, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 348; SEQ ID NO: 349; and SEQ ID NO: 350 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 346, and/or one or more of the
polypeptide sequences of SEQ ID NO: 351; SEQIDNO: 352;
and SEQ ID NO: 353 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 347, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 346. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 347.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 348; SEQ ID NO: 349; and SEQ ID NO: 350
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 346.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ IDNO: 351; SEQ IDNO: 352; and SEQ ID NO: 353
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 347.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 346; the variable heavy
chain region of SEQ ID NO: 347; the complementarity-de-
termining regions (SEQ ID NO: 348; SEQ ID NO: 349; and
SEQ ID NO: 350) of the variable light chain region of SEQ ID
NO: 346; and the complementarity-determining regions
(SEQ ID NO: 351; SEQ ID NO: 352; and SEQ ID NO: 353)
of the variable heavy chain region of SEQ ID NO: 347.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab22, comprising SEQ ID NO: 346 and SEQ ID
NO: 347, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:
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(SEQ ID NO: 362)
MDTRAPTQLLGLLLLWLPGATFAQVLTQTPSSVSAAVGGTVTINCQAS

QSVYQONNYLSWFQQKPGQPPKLLIYGAATLASGVPSRFKGSGSGTQFT

LTISDLECDDAATYYCAGAYRDVDS

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 363)
METGLRWLLLVAVLKGVQCQSLEESGGDLVKPGASLTLTCTASGFSFT

STYYIYWVRQAPGKGLEWIACIDAGSSGSTYYATWVNGRFTISKTSST
TVTLOMTSLTAADTATYFCAKWDYGGNVGWGYDL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
364; SEQ ID NO: 365; and SEQ ID NO: 366 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 362, and/or one or more of the polypeptide
sequences of SEQ ID NO: 367; SEQ ID NO: 368; and SEQ ID
NO: 369 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 363, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 364; SEQ ID NO: 365; and SEQ ID NO: 366 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 362, and/or one or more of the
polypeptide sequences of SEQ ID NO: 367; SEQ ID NO: 368;
and SEQ ID NO: 369 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 363, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 362. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 363.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 364; SEQ ID NO: 365; and SEQ ID NO: 366
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 362.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 367; SEQ ID NO: 368; and SEQ ID NO: 369
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 363.
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The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 362; the variable heavy
chain region of SEQ ID NO: 363; the complementarity-de-
termining regions (SEQ ID NO: 364; SEQ ID NO: 365; and
SEQID NO: 366) of the variable light chain region of SEQ ID
NO: 362; and the complementarity-determining regions
(SEQ ID NO: 367; SEQ ID NO: 368; and SEQ ID NO: 369)
of the variable heavy chain region of SEQ ID NO: 363.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab23, comprising SEQ ID NO: 362 and SEQ ID
NO: 363, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 378)
MDTRAPTQLLGLLLLWLPGARCAFELTQTPSSVEAAVGGTVTIKCQAS

QSISSYLAWYQQKPGQPPKFLIYRASTLASGVPSRFKGSGSGTEFTLT
ISDLECADAATYYCQSYYDSVSNP

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 379)
METGLRWLLLVAVLKGVQCQSLEESGGDLVKPEGSLTLTCKASGLDLG

TYWFMCWVRQAPGKGLEWIACIYTGSSGSTFYASWVNGRFTISKTSST
TVTLOQMTSLTAADTATYFCARGYSGYGYFKL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
380; SEQ ID NO: 381; and SEQ ID NO: 382 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 378, and/or one or more of the polypeptide
sequences of SEQ ID NO: 383; SEQ ID NO: 384; and SEQ ID
NO: 385 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 379, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 380; SEQ ID NO: 381; and SEQ ID NO: 382 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 378, and/or one or more of the
polypeptide sequences of SEQ ID NO: 383; SEQ IDNO: 384;
and SEQ ID NO: 385 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 379, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.
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The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 378. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 379.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 380; SEQ ID NO: 381; and SEQ ID NO: 382
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 378.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 383; SEQ ID NO: 384; and SEQ ID NO: 385
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 379.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 378; the variable heavy
chain region of SEQ ID NO: 379; the complementarity-de-
termining regions (SEQ ID NO: 380; SEQ ID NO: 381; and
SEQID NO: 382) of the variable light chain region of SEQ ID
NO: 378; and the complementarity-determining regions
(SEQ ID NO: 383; SEQ ID NO: 384; and SEQ ID NO: 385)
of the variable heavy chain region of SEQ ID NO: 379.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab24, comprising SEQ ID NO: 378 and SEQ ID
NO: 379, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 394)
MDTRAPTQLLGLLLLWLPGVTFAIEMTQSPFSVSAAVGGTVSISCQASQ

SVYKNNQLSWYQQKSGQPPKLLIYGASALASGVPSRFKGSGSGTEFTLT
ISDVQCDDAATYYCAGAITGSIDTDG

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 395)
METGLRWLLLVAVLKGVQCQSLEESGGDLVKPGASLTLTCTTSGFSFS

SSYFICWVRQAPGKGLEWIACIYGGDGSTYYASWAKGRFTISKTSSTT
VTLOMTSLTAADTATYFCAREWAYSQGYFGAFDL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
396; SEQ ID NO: 397; and SEQ ID NO: 398 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 394, and/or one or more of the polypeptide
sequences of SEQ ID NO: 399; SEQ ID NO: 400; and SEQ ID
NO: 401 which correspond to the complementarity-determin-
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ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 395, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 396; SEQ ID NO: 397; and SEQ ID NO: 398 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 394, and/or one or more of the
polypeptide sequences of SEQ ID NO: 399; SEQ ID NO: 400;
and SEQ ID NO: 401 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 395, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 394. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 395.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 396; SEQ ID NO: 397; and SEQ ID NO: 398
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 394.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 399; SEQ ID NO: 400; and SEQ ID NO: 401
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 395.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 394; the variable heavy
chain region of SEQ ID NO: 395; the complementarity-de-
termining regions (SEQ ID NO: 396; SEQ ID NO: 397; and
SEQID NO: 398) of the variable light chain region of SEQ ID
NO: 394; and the complementarity-determining regions
(SEQ ID NO: 399; SEQ ID NO: 400; and SEQ ID NO: 401)
of the variable heavy chain region of SEQ ID NO: 395.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab25, comprising SEQ ID NO: 394 and SEQ ID
NO: 395, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:
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(SEQ ID NO:
MDTRAPTQLLGLLLLWLPGARCDVVMTQTPASVEAAVGGTVTIKCQA

410)

SEDISSYLAWYQQKPGQPPKLLIYAASNLESGVSSRFKGSGSGTEYT
LTISDLECADAATYYCQCTYGTISISDGNA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 411)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLS

SYFMTWVRQAPGEGLEYIGFINPGGSAYYASWVKGRFTISKSSTTVDL
KITSPTTEDTATYFCARVLIVSYGAFTI.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
412; SEQ ID NO: 413; and SEQ ID NO: 414 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 410, and/or one or more of the polypeptide
sequences of SEQ ID NO: 415; SEQID NO: 416; and SEQ ID
NO: 417 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 411, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 412; SEQ ID NO: 413; and SEQ ID NO: 414 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 410, and/or one or more of the
polypeptide sequences of SEQ ID NO: 415; SEQ ID NO: 416;
and SEQ ID NO: 417 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 411, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 410. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 411.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQIDNO: 412; SEQ IDNO: 413; and SEQ ID NO: 414
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 410.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQIDNO: 415; SEQ IDNO: 416; and SEQ ID NO: 417
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 411.
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The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 410; the variable heavy
chain region of SEQ ID NO: 411; the complementarity-de-
termining regions (SEQ ID NO: 412; SEQ ID NO: 413; and
SEQID NO: 414) of the variable light chain region of SEQ ID
NO: 410; and the complementarity-determining regions
(SEQ ID NO: 415; SEQ ID NO: 416; and SEQ ID NO: 417)
of the variable heavy chain region of SEQ ID NO: 411.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab26, comprising SEQ ID NO: 410 and SEQ ID
NO: 411, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO:
MDTRAPTQLLGLLLLWLPGARCDVVMTQTPASVSAAVGGTVTIKCQA

426)

SEDIESYLAWYQQKPGQPPKLLIYGASNLESGVSSRFKGSGSGTEFT
LTISDLECADAATYYCQCTYGIISISDGNA

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 427)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLS

SYFMTWVRQAPGEGLEY IGFMNTGDNAY YASWAKGRFTISKTSTTVDL
KITSPTTEDTATYFCARVLVVAYGAFNI .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
428; SEQ ID NO: 429; and SEQ ID NO: 430 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 426, and/or one or more of the polypeptide
sequences of SEQ ID NO: 431; SEQID NO: 432; and SEQ ID
NO: 433 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 427, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 428; SEQ ID NO: 429; and SEQ ID NO: 430 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 426, and/or one or more of the
polypeptide sequences of SEQ IDNO: 431; SEQIDNO: 432;
and SEQ ID NO: 433 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 427, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.
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The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 426. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 427.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 428; SEQ ID NO: 429; and SEQ ID NO: 430
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 426.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQIDNO: 431; SEQ ID NO: 432; and SEQ ID NO: 433
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 427.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 426; the variable heavy
chain region of SEQ ID NO: 427; the complementarity-de-
termining regions (SEQ ID NO: 428; SEQ ID NO: 429; and
SEQ ID NO: 430) of the variable light chain region of SEQ ID
NO: 426; and the complementarity-determining regions
(SEQIDNO: 431; SEQ ID NO: 432; and SEQ ID NO: 433)
of the variable heavy chain region of SEQ ID NO: 427.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab27, comprising SEQ ID NO: 426 and SEQ ID
NO: 427, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 442)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSEPVGGTVSISCQSSK

SVMNNNYLAWYQQKPGQPPKLLIYGASNLASGVPSRFSGSGSGTQFTLT
ISDVQCDDAATYYCQGGYTGYSDHGT

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 443)
METGLRWLLLVAVLKGVQCQSVEESGGRLVKPDETLTLTCTVSGIDLSS

YPMNWVRQAPGKGLEWIGFINTGGTIVYASWAKGRFTISKTSTTVDLKM
TSPTTEDTATYFCARGSYVSSGYAYYFNV.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
444; SEQ ID NO: 445; and SEQ ID NO: 446 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 442, and/or one or more of the polypeptide
sequences of SEQ ID NO: 447; SEQ ID NO: 448; and SEQ ID
NO: 449 which correspond to the complementarity-determin-
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ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 443, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 444; SEQ ID NO: 445; and SEQ ID NO: 446 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 442, and/or one or more of the
polypeptide sequences of SEQ ID NO: 447; SEQ IDNO: 448;
and SEQ ID NO: 449 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 443, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 442. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 443.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 444; SEQ ID NO: 445; and SEQ ID NO: 446
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 442.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 447; SEQ ID NO: 448; and SEQ ID NO: 449
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 443.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 442; the variable heavy
chain region of SEQ ID NO: 443; the complementarity-de-
termining regions (SEQ ID NO: 444; SEQ ID NO: 445; and
SEQID NO: 446) of the variable light chain region of SEQ ID
NO: 442; and the complementarity-determining regions
(SEQ ID NO: 447; SEQ ID NO: 448; and SEQ ID NO: 449)
of the variable heavy chain region of SEQ ID NO: 443.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab28, comprising SEQ ID NO: 442 and SEQ ID
NO: 443, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:
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(SEQ ID NO: 458)
MDTRAPTQLLGLLLLWLPGATFAAVLTQTPSPVSAAVGGTVSISCQSS

QSVYNNNWLSWFQQKPGQPPKLLIYKASTLASGVPSRFKGSGSGTQFT
LTISDVQCDDVATYYCAGGYLDSVI

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 459)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLST

YSINWVRQAPGKGLEWIGI IANSGTTFYANWAKGRFTVSKTSTTVDLKI
TSPTTEDTATYFCARESGMYNEYGKFNI .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
460; SEQ ID NO: 461; and SEQ ID NO: 462 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 458, and/or one or more of the polypeptide
sequences of SEQ ID NO: 463; SEQ ID NO: 464; and SEQ ID
NO: 465 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 459, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 460; SEQ ID NO: 461; and SEQ ID NO: 462 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 458, and/or one or more of the
polypeptide sequences of SEQ ID NO: 463; SEQ ID NO: 464;
and SEQ ID NO: 465 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 459, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 458. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 459.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 460; SEQ ID NO: 461; and SEQ ID NO: 462
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 458.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 463; SEQ ID NO: 464; and SEQ ID NO: 465
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 459.
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The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 458; the variable heavy
chain region of SEQ ID NO: 459; the complementarity-de-
termining regions (SEQ ID NO: 460; SEQ ID NO: 461; and
SEQID NO: 462) of the variable light chain region of SEQ ID
NO: 458; and the complementarity-determining regions
(SEQ ID NO: 463; SEQ ID NO: 464; and SEQ ID NO: 465)
of the variable heavy chain region of SEQ ID NO: 459.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab29, comprising SEQ ID NO: 458 and SEQ ID
NO: 459, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO:
MDTRAPTQLLGLLLLWLPGARCASDMTQTPSSVSAAVGGTVTINCQA

474)

SENIYSFLAWYQQKPGQPPKLLIFKASTLASGVSSRFKGSGSGTQFT
LTISDLECDDAATYYCQQGATVYDIDNN

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 475)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGIDLSA

YAMIWVRQAPGEGLEWITIIYPNGITYYANWAKGRFTVSKTSTAMDLKI
TSPTTEDTATYFCARDAESSKNAYWGYFNV .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
476; SEQ ID NO: 477; and SEQ ID NO: 478 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 474, and/or one or more of the polypeptide
sequences of SEQ ID NO: 479; SEQ ID NO: 480; and SEQ ID
NO: 481 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 475, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 476; SEQ ID NO: 477; and SEQ ID NO: 478 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 474, and/or one or more of the
polypeptide sequences of SEQ ID NO: 479; SEQ ID NO: 480;
and SEQ ID NO: 481 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 475, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.
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The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 474. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 475.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 476, SEQ ID NO: 477; and SEQ ID NO: 478
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 474.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 479; SEQ ID NO: 480; and SEQ ID NO: 481
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 475.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 474; the variable heavy
chain region of SEQ ID NO: 475; the complementarity-de-
termining regions (SEQ ID NO: 476; SEQ ID NO: 477; and
SEQID NO: 478) of the variable light chain region of SEQ ID
NO: 474; and the complementarity-determining regions
(SEQ ID NO: 479; SEQ ID NO: 480; and SEQ ID NO: 481)
of the variable heavy chain region of SEQ ID NO: 475.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab30, comprising SEQ ID NO: 474 and SEQ ID
NO: 475, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO:
MDTRAPTQLLGLLLLWLPGARCASDMTQTPSSVSAAVGGTVTINCQA

490)

SENIYSFLAWYQQKPGQPPKLLIFRASTLASGVSSRFKGSGSGTQFT
LTISDLECDDAATYYCQQGATVYDIDNN

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 491)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGIDLS

AYAMIWVRQAPGEGLEWITIIYPNGITYYANWAKGRFTVSKTSTAMDL
KITSPTTEDTATYFCARDAESSKNAYWGYFNV .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
492; SEQ ID NO: 493; and SEQ ID NO: 494 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 490, and/or one or more of the polypeptide
sequences of SEQ ID NO: 495; SEQ ID NO: 496; and SEQ ID
NO: 497 which correspond to the complementarity-determin-
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ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 491, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 492; SEQ ID NO: 493; and SEQ ID NO: 494 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 490, and/or one or more of the
polypeptide sequences of SEQ ID NO: 495; SEQ ID NO: 496;
and SEQ ID NO: 497 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 491, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 490. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 491.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 492; SEQ ID NO: 493; and SEQ ID NO: 494
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 490.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 495; SEQ ID NO: 496; and SEQ ID NO: 497
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 491.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 490; the variable heavy
chain region of SEQ ID NO: 491; the complementarity-de-
termining regions (SEQ ID NO: 492; SEQ ID NO: 493; and
SEQ ID NO: 494) of the variable light chain region of SEQ ID
NO: 490; and the complementarity-determining regions
(SEQ ID NO: 495; SEQ ID NO: 496; and SEQ ID NO: 497)
of the variable heavy chain region of SEQ ID NO: 491.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab31, comprising SEQ ID NO: 490 and SEQ ID
NO: 491, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:
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(SEQ ID NO: 506)
MDTRAPTQLLGLLLLWLPGATFAIEMTQTPSPVSAAVGGTVTINCQAS

ESVFNNMLSWYQQKPGHSPKLLIYDASDLASGVPSRFKGSGSGTQFTL

TISGVECDDAATYYCAGYKSDSNDGDNV

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 507)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFSLN

RNSITWVRQAPGEGLEWIGIITGSGRTYYANWAKGRFTISKTSTTVDL
KMTSPTTEDTATYFCARGHPGLGSGNI .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
508; SEQ ID NO: 509; and SEQ ID NO: 510 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 506, and/or one or more of the polypeptide
sequences of SEQ IDNO: 511; SEQID NO: 512; and SEQ ID
NO: 513 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 507, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 508; SEQ ID NO: 509; and SEQ ID NO: 510 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 506, and/or one or more of the
polypeptide sequences of SEQ IDNO: 511; SEQ ID NO: 512;
and SEQ ID NO: 513 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 507, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 506. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 507.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 508; SEQ ID NO: 509; and SEQ ID NO: 510
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 506.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQIDNO: 511; SEQ IDNO: 512; and SEQ ID NO: 513
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 507.

10

15

20

25

30

35

40

45

50

55

60

65

74

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 506; the variable heavy
chain region of SEQ ID NO: 507; the complementarity-de-
termining regions (SEQ ID NO: 508; SEQ ID NO: 509; and
SEQID NO: 510) of the variable light chain region of SEQ ID
NO: 506; and the complementarity-determining regions
(SEQID NO: 511; SEQ ID NO: 512; and SEQ ID NO: 513)
of the variable heavy chain region of SEQ ID NO: 507.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab32, comprising SEQ ID NO: 506 and SEQ ID
NO: 507, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 522)
MDTRAPTQLLGLLLLWLPGATFAQVLTQTASSVSAAVGGTVTINCQSS

QSVYNNYLSWYQQKPGQPPKLLIYTASSLASGVPSRFKGSGSGTQFTL
TISEVQCDDAATYYCQGYYSGPIIT

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 523)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTASGFSLN

NYYIQWVRQAPGEGLEWIGIIYAGGSAYYATWANGRFTIAKTSSTTVD
LKMTSLTTEDTATYFCARGTFDGYEL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
524; SEQ ID NO: 525; and SEQ ID NO: 526 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 522, and/or one or more of the polypeptide
sequences of SEQ ID NO: 527; SEQ ID NO: 528; and SEQ ID
NO: 529 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 523, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 524; SEQ ID NO: 525; and SEQ ID NO: 526 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 522, and/or one or more of the
polypeptide sequences of SEQ ID NO: 527; SEQ IDNO: 528;
and SEQ ID NO: 529 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 523, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.
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The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 522. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 523.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 524; SEQ ID NO: 525; and SEQ ID NO: 526
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 522.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 527, SEQ ID NO: 528; and SEQ ID NO: 529
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 523.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 522; the variable heavy
chain region of SEQ ID NO: 523; the complementarity-de-
termining regions (SEQ ID NO: 524; SEQ ID NO: 525; and
SEQID NO: 526) of the variable light chain region of SEQ ID
NO: 522; and the complementarity-determining regions
(SEQ ID NO: 527; SEQ ID NO: 528; and SEQ ID NO: 529)
of the variable heavy chain region of SEQ ID NO: 523.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab33, comprising SEQ ID NO: 522 and SEQ ID
NO: 523, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO: 538)
MDTRAPTQLLGLLLLWLPGATFAQVLTQTPSPVSVPVGDTVTISCQSSE

SVYSNNLLSWYQQKPGQPPKLLIYRASNLASGVPSRFKGSGSGTQFTLT
ISGAQCDDAATYYCQGYYSGVINS

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 539)
METGLRWLLLVAVLKGVQCQSVEESGGRLVTPGTPLTLTCTVSGFSLSS

YFMSWVRQAPGEGLEYIGF INPGGSAYYASWASGRLTISKTSTTVDLKI
TSPTTEDTATYFCARILIVSYGAFTI.

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
540; SEQ ID NO: 541; and SEQ ID NO: 542 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 538, and/or one or more of the polypeptide
sequences of SEQ ID NO: 543; SEQ ID NO: 544; and SEQ ID
NO: 545 which correspond to the complementarity-determin-
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ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 539, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 540; SEQ ID NO: 541; and SEQ ID NO: 542 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 538, and/or one or more of the
polypeptide sequences of SEQ ID NO: 543; SEQ IDNO: 544;
and SEQ ID NO: 545 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 539, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 538. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 539.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 540; SEQ ID NO: 541; and SEQ ID NO: 542
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 538.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQ ID NO: 543; SEQ ID NO: 544; and SEQ ID NO: 545
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 539.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 538; the variable heavy
chain region of SEQ ID NO: 539; the complementarity-de-
termining regions (SEQ ID NO: 540; SEQ ID NO: 541; and
SEQID NO: 542) of the variable light chain region of SEQ ID
NO: 538; and the complementarity-determining regions
(SEQ ID NO: 543; SEQ ID NO: 544; and SEQ ID NO: 545)
of the variable heavy chain region of SEQ ID NO: 539.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab34, comprising SEQ ID NO: 538 and SEQ ID
NO: 539, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:
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(SEQ ID NO:
MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTIKCQA

554)

TESIGNELSWYQQKPGQAPKLLIYSASTLASGVPSRFKGSGSGTQFT
LTITGVECDDAATYYCQQGYSSANIDNA

The invention also includes antibodies having binding
specificity to IL-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 555)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFSLS

KYYMSWVRQAPEKGLKYIGYIDSTTVNTYYATWARGRFTISKTSTTVD
LKITSPTSEDTATYFCARGSTYFTDGGHRLDL .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
556; SEQ ID NO: 557; and SEQ ID NO: 558 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 554, and/or one or more of the polypeptide
sequences of SEQ ID NO: 559; SEQ ID NO: 560; and SEQ ID
NO: 561 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 555, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 556; SEQ ID NO: 557; and SEQ ID NO: 558 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 554, and/or one or more of the
polypeptide sequences of SEQ ID NO: 559; SEQ ID NO: 560;
and SEQ ID NO: 561 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 555, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.

The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 554. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 555.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 556, SEQ IDNO: 557; and SEQ ID NO: 558
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 554.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 559; SEQ ID NO: 560; and SEQ ID NO: 561
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 555.
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The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 554; the variable heavy
chain region of SEQ ID NO: 555; the complementarity-de-
termining regions (SEQ ID NO: 556; SEQ ID NO: 557; and
SEQID NO: 558) of the variable light chain region of SEQ ID
NO: 554; and the complementarity-determining regions
(SEQ ID NO: 559; SEQ ID NO: 560; and SEQ ID NO: 561)
of the variable heavy chain region of SEQ ID NO: 555.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab35, comprising SEQ ID NO: 554 and SEQ ID
NO: 555, and having at least one of the biological activities
set forth herein.

In another embodiment, the invention includes antibodies
having binding specificity to IL-6 and possessing a variable
light chain sequence comprising the sequence set forth below:

(SEQ ID NO:
MDTRAPTQLLGLLLLWLPGARCAYDMTQTPASVEVAVGGTVTIKCQA

570)

TESIGNELSWYQQKPGQAPKLLIYSASTLASGVPSRFKGSGSGTQFT
LTITGVECDDAATYYCQQGYSSANIDNA

The invention also includes antibodies having binding
specificity to 1L-6 and possessing a variable heavy chain
sequence comprising the sequence set forth below:

(SEQ ID NO: 571)
METGLRWLLLVAVLKGVQCQSLEESGGRLVTPGTPLTLTCTVSGFSLS

TYNMGWVRQAPGKGLEWIGSITIDGRTYYASWAKGRFTVSKSSTTVDL
KMTSLTTGDTATYFCARILIVSYGAFTI .

The invention further contemplates antibodies comprising
one or more of the polypeptide sequences of SEQ ID NO:
572; SEQ ID NO: 573; and SEQ ID NO: 574 which corre-
spond to the complementarity-determining regions (CDRs,
or hypervariable regions) of the variable light chain sequence
of SEQ ID NO: 570, and/or one or more of the polypeptide
sequences of SEQ ID NO: 575; SEQ ID NO: 576; and SEQ ID
NO: 577 which correspond to the complementarity-determin-
ing regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 571, or combinations of
these polypeptide sequences. In another embodiment of the
invention, the antibodies of the invention include combina-
tions of the CDRs and the variable heavy and light chain
sequences set forth above.

In another embodiment, the invention contemplates other
antibodies, such as for example chimeric antibodies, com-
prising one or more of the polypeptide sequences of SEQ ID
NO: 572; SEQ ID NO: 573; and SEQ ID NO: 574 which
correspond to the complementarity-determining regions
(CDRs, or hypervariable regions) of the variable light chain
sequence of SEQ ID NO: 570, and/or one or more of the
polypeptide sequences of SEQ ID NO: 575; SEQ IDNO: 576;
and SEQ ID NO: 577 which correspond to the complemen-
tarity-determining regions (CDRs, or hypervariable regions)
of the variable heavy chain sequence of SEQ ID NO: 571, or
combinations of these polypeptide sequences. In another
embodiment of the invention, the antibodies of the invention
include combinations of the CDRs and the variable heavy and
light chain sequences set forth above.
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The invention also contemplates fragments of the antibody
having binding specificity to IL-6. In one embodiment of the
invention, antibody fragments of the invention comprise, or
alternatively consist of, the polypeptide sequence of SEQ ID
NO: 570. In another embodiment of the invention, antibody
fragments of the invention comprise, or alternatively consist
of, the polypeptide sequence of SEQ ID NO: 571.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 572; SEQ ID NO: 573; and SEQ ID NO: 574
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable light
chain sequence of SEQ ID NO: 570.

In a further embodiment of the invention, fragments of the
antibody having binding specificity to IL.-6 comprise, or alter-
natively consist of, one or more of the polypeptide sequences
of SEQID NO: 575; SEQ ID NO: 576; and SEQ ID NO: 577
which correspond to the complementarity-determining
regions (CDRs, or hypervariable regions) of the variable
heavy chain sequence of SEQ ID NO: 571.

The invention also contemplates antibody fragments
which include one or more of the antibody fragments
described herein. In one embodiment of the invention, frag-
ments of the antibodies having binding specificity to 1L-6
comprise, or alternatively consist of, one, two, three or more,
including all of the following antibody fragments: the vari-
able light chain region of SEQ ID NO: 570; the variable heavy
chain region of SEQ ID NO: 571; the complementarity-de-
termining regions (SEQ ID NO: 572; SEQ ID NO: 573; and
SEQID NO: 574) of the variable light chain region of SEQ ID
NO: 570; and the complementarity-determining regions
(SEQ ID NO: 575; SEQ ID NO: 576; and SEQ ID NO: 577)
of the variable heavy chain region of SEQ ID NO: 571.

In a preferred embodiment of the invention, the anti-IL-6
antibody is Ab36, comprising SEQ ID NO: 570 and SEQ ID
NO: 571, and having at least one of the biological activities
set forth herein.

Such antibody fragments may be present in one or more of
the following non-limiting forms: Fab, Fab', F(ab'),, Fv and
single chain Fv antibody forms. In a preferred embodiment,
the anti-IL.-6 antibodies described herein further comprises
the kappa constant light chain sequence comprising the
sequence set forth below:

(SEQ ID NO: 586)
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG

NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPV
TKSFNRGEC.

In another preferred embodiment, the anti-IL.-6 antibodies
described herein further comprises and the gamma-1 constant
heavy chain polypeptide sequence comprising the sequence
set forth below:

(SEQ ID NO: 588)
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSG

VHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDW

LNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSREEMTKNQ
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-continued
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFS CSVMHEALHNHYTQKSLSLSPGK .

In another embodiment, the invention contemplates an iso-
lated anti-IL-6 antibody comprising a V, polypeptide
sequence selected from the group consisting of: SEQ ID NO:
3,18,19,22,38,54,70,86,102,117,118,123,139,155,171,
187, 203, 219, 235, 251, 267, 283, 299, 315, 331, 347, 363,
379,395,411,427,443,459,475,491, 507,523,539, 555 and
SEQ ID NO: 571; and further comprising a V; polypeptide
sequence selected from the group consisting of: SEQ ID NO:
2,20, 21, 37, 53, 69, 85, 101, 119, 122, 138, 154, 170, 186,
202, 218, 234, 250, 266, 282, 298, 314, 330, 346, 362, 378,
394, 410, 426, 442, 458, 474, 490, 506, 522, 538, 554 and
SEQ ID NO: 570 or a variant thereof wherein one or more of
the framework residues (FR residues) in said V, . V,
polypeptide has been substituted with another amino acid
residue resulting in an anti-IL-6 antibody that specifically
binds IL-6. The invention contemplates humanized and chi-
meric forms of these antibodies. The chimeric antibodies may
include an Fc derived from IgG1, IgG2, 1gG3, 1gG4, 1gG5,
1gGo6, 1gG7, 1gG8, 1gGY, 1gG10, 1gG11, IgG12, 1gG13,
1gG14, IgG15, 1gGl6, 1gG17, 1gG18 or 1gG19 constant
regions.

Inone embodiment of the invention, the antibodies or V ,,or
V, polypeptides originate or are selected from one or more
rabbit B cell populations prior to initiation of the humaniza-
tion process referenced herein.

In another embodiment of the invention, the anti-IL-6 anti-
bodies and fragments thereof have binding specificity for
primate homologs of the human IL.-6 protein. Non-limiting
examples of primate homologs of the human IL-6 protein are
IL-6 obtained from Macaca fascicularis (also known as the
cynomolgus monkey) and the Rhesus monkey. In another
embodiment of the invention, the anti-IL-6 antibodies and
fragments thereof inhibits the association of IL-6 with IL-6R,
and/or the production of IL-6/IL.-6R/gp130 complexes and/or
the production of IL-6/IL-6R/gp130 multimers and/or
antagonizes the biological effects of one or more of the fore-
going.

As stated above, antibodies and fragments thereof may be
modified post-translationally to add effector moieties such as
chemical linkers, detectable moieties such as for example
fluorescent dyes, enzymes, substrates, bioluminescent mate-
rials, radioactive materials, and chemiluminescent moieties,
or functional moieties such as for example streptavidin, avi-
din, biotin, a cytotoxin, a cytotoxic agent, and radioactive
materials.

Regarding detectable moieties, further exemplary enzymes
include, but are not limited to, horseradish peroxidase, ace-
tylcholinesterase, alkaline phosphatase, beta-galactosidase
and luciferase. Further exemplary fluorescent materials
include, but are not limited to, rhodamine, fluorescein, fluo-
rescein isothiocyanate, umbelliferone, dichlorotriaziny-
lamine, phycoerythrin and dansyl chloride. Further exem-
plary chemiluminescent moieties include, but are not limited
to, luminol. Further exemplary bioluminescent materials
include, but are not limited to, luciferin and acquorin. Further
exemplary radioactive materials include, but are not limited
to, Iodine 125 (**°1), Carbon 14 (**C), Sulfur 35 (**S), Tri-
tium (*H) and Phosphorus 32 (**P).

Regarding functional moieties, exemplary cytotoxic
agents include, but are not limited to, methotrexate, aminop-
terin, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluo-
rouracil decarbazine; alkylating agents such as mechlore-
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thamine, thioepa chlorambucil, melphalan, carmustine
(BSNU), mitomycin C, lomustine (CCNU), 1-methylni-
trosourea, cyclothosphamide, mechlorethamine, busulfan,
dibromomannitol, streptozotocin, mitomycin C, cis-dichlo-
rodiamine platinum (II) (DDP) cisplatin and carboplatin
(paraplatin); anthracyclines include daunorubicin (formerly
daunomycin), doxorubicin (adriamycin), detorubicin, cami-
nomycin, idarubicin, epirubicin, mitoxantrone and bisant-
rene; antibiotics include dactinomycin (actinomycin D),
bleomycin, calicheamicin, mithramycin, and anthramycin
(AMCQ); and antimytotic agents such as the vinca alkaloids,
vincristine and vinblastine. Other cytotoxic agents include
paclitaxel (taxol), ricin, pseudomonas exotoxin, gemcitabine,
cytochalasin B, gramicidin D, ethidium bromide, emetine,
etoposide, tenoposide, colchicin, dihydroxy anthracin dione,
1-dehydrotestosterone, glucocorticoids, procaine, tetracaine,
lidocaine, propranolol, puromycin, procarbazine, hydrox-
yurea, asparaginase, corticosteroids, mytotane (O,P'-
(DDD)), interferons, and mixtures of these cytotoxic agents.

Further cytotoxic agents include, but are not limited to,
chemotherapeutic agents such as carboplatin, cisplatin, pacli-
taxel, gemcitabine, calicheamicin, doxorubicin, 5-fluorou-
racil, mitomycin C, actinomycin D, cyclophosphamide, vin-
cristine, bleomycin, VEGF antagonists, EGFR antagonists,
platins, taxols, irinotecan, S-fluorouracil, gemcytabine, leu-
covorine, steroids, cyclophosphamide, melphalan, vinca
alkaloids (e.g., vinblastine, vincristine, vindesine and
vinorelbine), mustines, tyrosine kinase inhibitors, radio-
therapy, sex hormone antagonists, selective androgen recep-
tor modulators, selective estrogen receptor modulators,
PDGF antagonists, TNF antagonists, I[[.-1 antagonists, inter-
leukins (e.g. IL-12 or IL.-2), IL.-12R antagonists, Toxin con-
jugated monoclonal antibodies, tumor antigen specific mono-
clonal antibodies, Erbitux, Avastin, Pertuzumab, anti-CD20
antibodies, Rituxan, ocrelizumab, ofatumumab, DXI1.625,
herceptin, or any combination thereof. Toxic enzymes from
plants and bacteria such as ricin, diphtheria toxin and
Pseudomonas toxin may be conjugated to the humanized
antibodies, or binding fragments thereof, to generate cell-
type-specific-killing reagents (Youle, et al., Proc. Nat’l Acad.
Sci. USA 77:5483 (1980); Gilliland, et al., Proc. Nat’l Acad.
Sci. USA 77:4539 (1980); Krolick, et al., Proc. Nat’l Acad.
Sci. USA 77:5419 (1980)).

Other cytotoxic agents include cytotoxic ribonucleases as
described by Goldenberg in U.S. Pat. No. 6,653,104.
Embodiments of the invention also relate to radioimmuno-
conjugates where a radionuclide that emits alpha or beta
particles is stably coupled to the antibody, or binding frag-
ments thereof, with or without the use of a complex-forming
agent. Such radionuclides include beta-emitters such as Phos-
phorus-32 (**P), Scandium-47 (*’5¢), Copper-67 (*’Cu),
Gallium-67 (’Ga), Yttrium-88 (*%Y), Yttrium-90 (°°Y),
Iodine-125 (**°4 Iodine-131 (**'4 Samarium-153 (*>*5m),
Lutetium-177 (*’’Lu), Rhenium-186 (**Re) or Rhenium-
188 (***Re), and alpha-emitters such as Astatine-211 (*** At),
Lead-212 (*'*Pb), Bismuth-212 (***Bi) or -213 (***Bi) or
Actinium-225 (**°*Ac).

Methods are known in the art for conjugating an antibody
or binding fragment thereof to a detectable moiety and the
like, such as for example those methods described by Hunter
et al, Nature 144:945 (1962); David et al, Biochemistry
13:1014 (1974); Pain et al, J. Immunol. Meth. 40:219 (1981);
and Nygren, J., Histochem. and Cytochem. 30:407 (1982).

Embodiments described herein further include variants
and equivalents that are substantially homologous to the anti-
bodies, antibody fragments, diabodies, SMIPs, camelbodies,
nanobodies, IgNAR, polypeptides, variable regions and
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CDRs set forth herein. These may contain, e.g., conservative
substitution mutations, (i.e., the substitution of one or more
amino acids by similar amino acids). For example, conserva-
tive substitution refers to the substitution of an amino acid
with another within the same general class, e.g., one acidic
amino acid with another acidic amino acid, one basic amino
acid with another basic amino acid, or one neutral amino acid
by another neutral amino acid. What is intended by a conser-
vative amino acid substitution is well known in the art.

In another embodiment, the invention contemplates
polypeptide sequences having at least 90% or greater
sequence homology to any one or more of the polypeptide
sequences of antibody fragments, variable regions and CDRs
set forth herein. More preferably, the invention contemplates
polypeptide sequences having at least 95% or greater
sequence homology, even more preferably at least 98% or
greater sequence homology, and still more preferably at least
99% or greater sequence homology to any one or more of the
polypeptide sequences of antibody fragments, variable
regions and CDRs set forth herein. Methods for determining
homology between nucleic acid and amino acid sequences
are well known to those of ordinary skill in the art.

In another embodiment, the invention further contemplates
the above-recited polypeptide homologs of the antibody frag-
ments, variable regions and CDRs set forth herein further
having anti-IL-6 activity. Non-limiting examples of anti-1L-6
activity are set forth herein, for example, under the heading
“Anti-IL-6 Activity,” infra.

In another embodiment, the invention further contemplates
the generation and use of anti-idiotypic antibodies that bind
any of the foregoing sequences. In an exemplary embodi-
ment, such an anti-idiotypic antibody could be administered
to a subject who has received an anti-IL-6 antibody to modu-
late, reduce, or neutralize, the effect of the anti-IL.-6 antibody.
Such anti-idiotypic antibodies could also be useful for treat-
ment of an autoimmune disease characterized by the presence
of anti-IL-6 antibodies. A further exemplary use of such anti-
idiotypic antibodies is for detection of the anti-IL-6 antibod-
ies of the present invention, for example to monitor the levels
of the anti-IL-6 antibodies present in a subject’s blood or
other bodily fluids.

The present invention also contemplates anti-1L.-6 antibod-
ies comprising any of the polypeptide or polynucleotide
sequences described herein substituted for any of the other
polynucleotide sequences described herein. For example,
without limitation thereto, the present invention contemplates
antibodies comprising the combination of any of the variable
light chain and variable heavy chain sequences described
herein, and further contemplates antibodies resulting from
substitution of any ofthe CDR sequences described herein for
any of the other CDR sequences described herein.
Additional Exemplary Embodiments of the Invention

In another embodiment, the invention contemplates one or
more anti-I[.-6 antibodies or antibody fragment which spe-
cifically bind to the same linear or conformational epitope(s)
and/or compete for binding to the same linear or conforma-
tional epitope(s) on an intact human IL-6 polypeptide or
fragment thereof as an anti-IL-6 antibody selected from the
group consisting of Abl, Ab2, Ab3, Ab4, AbS, Ab6, Ab7,
Ab8, Ab9, Abl10, Abll, Abl2, Abl3, Abl4, AblS5, Ablé6,
Abl7, Abl18, Ab19, Ab20, Ab21, Ab22, Ab23, Ab24, Ab25,
Ab26, Ab27, Ab28, Ab29, Ab30, Ab31, Ab32, Ab33, Ab34,
Ab35, and Ab36. In a preferred embodiment, the anti-IL-6
antibody or fragment may specifically bind to the same linear
or conformational epitope(s) and/or compete for binding to
the same linear or conformational epitope(s) on an intact
human IL-6 polypeptide or a fragment thereof as Abl.
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In another embodiment of the invention, the anti-I1L-6 anti-
body which may specifically bind to the same linear or con-
formational epitopes on an intact IL.-6 polypeptide or frag-
ment thereof that is (are) specifically bound by Abl may bind
to a IL-6 epitope(s) ascertained by epitopic mapping using
overlapping linear peptide fragments which span the full
length of the native human IL.-6 polypeptide. In one embodi-
ment of the invention, the IL.-6 epitope comprises, or alterna-
tively consists of, one or more residues comprised in 1L-6
fragments selected from those respectively encompassing
amino acid residues 37-51, amino acid residues 70-84, amino
acid residues 169-183, amino acid residues 31-45 and/or
amino acid residues 58-72.

The invention is also directed to an anti-1L.-6 antibody that
binds with the same IL-6 epitope and/or competes with an
anti-IL-6 antibody for binding to IL-6 as an antibody or
antibody fragment disclosed herein, including but not limited
to an anti-IL-6 antibody selected from Ab1, Ab2, Ab3, Ab4,
AbS, Ab6, Ab7, Ab8, Ab9, Ab10, Ab 11, Ab12, Ab13, Abl4,
Abl5, Abl6, Ab17, Ab18, Ab19, Ab20, Ab21, Ab22, Ab23,
Ab24, Ab25, Ab26, Ab27, Ab28, Ab29, Ab30, Ab31, Ab32,
Ab33, Ab34, Ab35, and Ab36.

In another embodiment, the invention is also directed to an
isolated anti-IL.-6 antibody or antibody fragment comprising
one or more of the CDRs contained in the V, polypeptide
sequences selected from the group consisting of: SEQ ID NO:
3,18,19,22,38,54,70,86,102,117,118,123, 139,155,171,
187, 203, 219, 235, 251, 267, 283, 299, 315, 331, 347, 363,
379,395,411,427,443,459,475,491,507,523,539,555 and
SEQ ID NO: 571 and/or one or more of the CDRs contained
in the V; polypeptide sequence consisting of: 2, 20, 21, 37,
53,69, 85,101, 119, 122, 138, 154, 170, 186, 202, 218, 234,
250, 266, 282, 298, 314, 330, 346, 362, 378, 394, 410, 426,
442,458,474, 490, 506, 522, 538, 554 and SEQ ID NO: 570.

In one embodiment of the invention, the anti-IL-6 antibody
discussed in the two prior paragraphs comprises at least 2
complementarity determining regions (CDRs) in each the
variable light and the variable heavy regions which are iden-
tical to those contained in an anti-IL-6 antibody selected from
the group consisting of Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, Ab7,
Ab8, Ab9, Ab10, Ab 11, Abl2, Ab13, Abl4, Abl5, Ablé,
Abl7, Ab18, Ab19, Ab20, Ab21, Ab22, Ab23, Ab24, Ab25,
Ab26, Ab27, Ab28, Ab29, Ab30, Ab31, Ab32, Ab33, Ab34,
Ab35, and Ab36.

In a preferred embodiment, the anti-I[.-6 antibody dis-
cussed above comprises at least 2 complementarity determin-
ing regions (CDRs) in each the variable light and the variable
heavy regions which are identical to those contained in Ab1.
In another embodiment, all of the CDRs of the anti-IL-6
antibody discussed above are identical to the CDRs contained
in an anti-IL-6 antibody selected from the group consisting of
Abl,Ab2,Ab3,Ab4, AbS,Ab6, Ab7,Ab8, Ab9, Ab 10, Abl1,
Abl12, Ab13, Abl4, Ab15, Abl6, Abl7, Ab18, Ab19, Ab20,
Ab21, Ab22, Ab23, Ab24, Ab25, Ab26, Ab27, Ab28, Ab29,
Ab30, Ab31, Ab32, Ab33, Ab34, Ab35, and Ab36. In a pre-
ferred embodiment of the invention, all of the CDRs of the
anti-1L-6 antibody discussed above are identical to the CDRs
contained in Ab 1.

The invention further contemplates that the one or more
anti-IL-6 antibodies discussed above are aglycosylated; that
contain an Fc region that has been modified to alter effector
function, half-life, proteolysis, and/or glycosylation; are
human, humanized, single chain or chimeric; and are a
humanized antibody derived from a rabbit (parent) anti-1L-6
antibody.

The invention further contemplates one or more anti-1L-6
antibodies wherein the framework regions (FRs) in the vari-
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able light region and the variable heavy regions of said anti-
body respectively are human FRs which are unmodified or
which have been modified by the substitution of at most 2 or
3 human FR residues in the variable light or heavy chain
region with the corresponding FR residues of the parent rabbit
antibody, and wherein said human FRs have been derived
from human variable heavy and light chain antibody
sequences which have been selected from a library of human
germline antibody sequences based on their high level of
homology to the corresponding rabbit variable heavy or light
chain regions relative to other human germline antibody
sequences contained in the library.

In one embodiment of the invention, the anti-IL-6 antibody
or fragment may specifically bind to IL-6 expressing human
cells and/or to circulating soluble IL-6 molecules in vivo,
including IL-6 expressed on or by human cells in a patient
with a disease associated with cells that express 1L-6.

In another embodiment, the disease is selected from gen-
eral fatigue, exercise-induced fatigue, cancer-related fatigue,
inflammatory disease-related fatigue, chronic fatigue syn-
drome, fibromyalgia, cancer-related cachexia, cardiac-re-
lated cachexia, respiratory-related cachexia, renal-related
cachexia, age-related cachexia, rheumatoid arthritis, sys-
temic lupus erythematosis (SLE), systemic juvenile idio-
pathic arthritis, psoriasis, psoriatic arthropathy, ankylosing
spondylitis, inflammatory bowel disease (IBD), polymyalgia
rheumatica, giant cell arteritis, autoimmune vasculitis, graft
versus host disease (GVHD), Sjogren’s syndrome, adult
onset Still’s disease, rheumatoid arthritis, systemic juvenile
idiopathic arthritis, osteoarthritis, osteoporosis, Paget’s dis-
ease of bone, osteoarthritis, multiple myeloma, Hodgkin’s
lymphoma, non-Hodgkin’s lymphoma, prostate cancer, leu-
kemia, renal cell cancer, multicentric Castleman’s disease,
ovarian cancer, drug resistance in cancer chemotherapy, can-
cer chemotherapy toxicity, ischemic heart disease, athero-
sclerosis, obesity, diabetes, asthma, multiple sclerosis, Alzhe-
imer’s disease, cerebrovascular disease, fever, acute phase
response, allergies, anemia, anemia of inflammation (anemia
of chronic disease), hypertension, depression, depression
associated with a chronic illness, thrombosis, thrombocyto-
sis, acute heart failure, metabolic syndrome, miscarriage,
obesity, chronic prostatitis, glomerulonephritis, pelvic
inflammatory disease, reperfusion injury, transplant rejec-
tion, graft versus host disease (GVHD), avian influenza,
smallpox, pandemic influenza, adult respiratory distress syn-
drome (ARDS), severe acute respiratory syndrome (SARS),
sepsis, and systemic inflammatory response syndrome
(SIRS). In a preferred embodiment, the disease is selected
from a cancer, inflammatory disorder, viral disorder, or
autoimmune disorder. In a particularly preferred embodi-
ment, the disease is arthritis, cachexia, and wasting syndrome

The invention further contemplates anti-1L.-6 antibodies or
fragments directly or indirectly attached to a detectable label
or therapeutic agent.

The invention also contemplates one or more nucleic acid
sequences which result in the expression of an anti-1L.-6 anti-
body or antibody fragment as set forth above, including those
comprising, or alternatively consisting of, yeast or human
preferred codons. The invention also contemplates vectors
(including plasmids or recombinant viral vectors) comprising
said nucleic acid sequence(s). The invention also contem-
plates host cells or recombinant host cells expressing at least
one of the antibodies set forth above, including a mammalian,
yeast, bacterial, and insect cells. In a preferred embodiment,
the host cellis a yeast cell. In a further preferred embodiment,
the yeast cell is a diploidal yeast cell. In a more preferred
embodiment, the yeast cell is a Pichia yeast.
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The invention also contemplates a method of treatment
comprising administering to a patient with a disease or con-
dition associated with 11.-6 expressing cells a therapeutically
effective amount of at least one anti-IL.-6 antibody or frag-
ment. The diseases that may be treated are presented in the
non-limiting list set forth above. In a preferred embodiment,
the disease is selected from a cancer, autoimmune disease, or
inflammatory condition. In a particularly preferred embodi-
ment, the disease is cancer or viral infection. In another
embodiment the treatment further includes the administration
of another therapeutic agent or regimen selected from che-
motherapy, radiotherapy, cytokine administration or gene
therapy.

The invention further contemplates a method of in vivo
imaging which detects the presence of cells which express
IL-6 comprising administering a diagnostically effective
amount of at least one anti-1L.-6 antibody. In one embodiment,
said administration further includes the administration of a
radionuclide or fluorophore that facilitates detection of the
antibody at IL-6 expressing disease sites. In another embodi-
ment of the invention, the method of in vivo imaging is used
to detect IL.-6 expressing tumors or metastases or is used to
detect the presence of sites of autoimmune disorders associ-
ated with IL-6 expressing cells. In a further embodiment, the
results of said in vivo imaging method are used to facilitate
design of an appropriate therapeutic regimen, including
therapeutic regimens including radiotherapy, chemotherapy
or a combination thereof.

Polynucleotides Encoding Anti-IL.-6 Antibody Polypeptides

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 2:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

10)

GGCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCT
CGGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCA
GTCAGAGCATTAACAATGAATTATCCTGGTATCAGCAGAAACCAGGGC
AGCGTCCCAAGCTCCTGATCTATAGGGCATCCACTCTGGCATCTGGGG
TCTCATCGCGGTTCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCA
CCATCAGCGACCTGGAGTGTGCCGATGCTGCCACTTACTACTGTCAAC
AGGGTTATAGTCTGAGGAATATTGATAATGCTTTCGGCGGAGGGACCG
AGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTTCATCTTCC
CGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCC
TGCTGAATAACTT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 3:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

11)

GTGTCCAGTGTCAGTCGCTGGAGGAGT CCGGGGGTCGCCTGGTCACGC

CTGGGACACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCA
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-continued

GTAACTACTACGTGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AATGGATCGGAATCATTTATGGTAGTGATGAAACGGCCTACGCGACCT
GGGCGATAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGGATC
TGAAAATGACCAGTCTGACAGCCGCGGACACGGCCACCTATTTCTGTG
CCAGAGATGATAGTAGTGACTGGGATGCAAAATTTAACTTGTGGGGCC
AAGGCACCCTGGTCACCGTCTCGAGCGCCTCCACCAAGGGCCCATCGG
TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGG
CCCTGGGCTGCCTGGTCAAGG .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 12; SEQ ID
NO: 13; and SEQ ID NO: 14 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the light chain variable
sequence of SEQ ID NO: 2.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 15; SEQ ID
NO: 16; and SEQ ID NO: 17 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the heavy chain variable
sequence of SEQ ID NO: 3.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 10 encoding
the light chain variable region of SEQ ID NO: 2; the poly-
nucleotide SEQ ID NO: 11 encoding the heavy chain variable
region of SEQ ID NO: 3; polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 12; SEQ
ID NO: 13; and SEQ ID NO: 14) of the light chain variable
region of SEQ ID NO: 10; and polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 15; SEQ
ID NO: 16; and SEQ ID NO: 17) of the heavy chain variable
region of SEQ ID NO: 11.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 21:

(SEQ ID NO: 29)

ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

GGCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCT
CTGTGGAGGTAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCA
GTGAGACCATTTACAGTTGGTTATCCTGGTATCAGCAGAAGCCAGGGC
AGCCTCCCAAGCTCCTGATCTACCAGGCATCCGATCTGGCATCTGGGG

TCCCATCGCGATTCAGCGGCAGTGGGGCTGGGACAGAGTACACTCTCA
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-continued
CCATCAGCGGCETGCAGTGTGACCATGCTGCCACTTACTACTGTCAAC

AGGGTTATAGTGGTAGTAATGTTGATAATGTTTTCGGCGGAGGGACCG
AGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTTCATCTTCC
CGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCC
TGCTGAATAACTTCTATCCCAGAGAGGCCARAAG

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 22:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

30)

GTGTCCAGTGTCAGGAGCAGCTGAAGGAGT CCGGGGGTCGCCTGGTCA
CGCCTGGGACACCCCTGACACTTACCTGCACAGCCTCTGGATTCTCCC
TCAATGACCATGCAATGGGCTGGGTCCGCCAGGCTCCAGGGAAGGGGC
TGGAATACATCGGATTCATTAATAGTGGTGGTAGCGCACGCTACGCGA
GCTGGGCAGAAGGCCGATTCACCATCTCCAGAACCTCGACCACGGTGG
ATCTGAAAATGACCAGTCTGACAACCGAGGACACGGCCACCTATTTCT
GTGTCAGAGGGGGTGCTGTTTGGAGTATTCATAGTTTTGATCCCTGGG
GCCCAGGGACCCTGGTCACCGTCTCGAGCGCCTCCACCAAGGGCCCAT
CGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAG
CGGCCCTGGGCTGCCTGGTCAAG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of the polynucleotide sequences of SEQ ID NO: 31; SEQ ID
NO: 32; and SEQ ID NO: 33 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the light chain variable
sequence of SEQ ID NO: 21.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of the polynucleotide sequences of SEQ ID NO: 34; SEQ ID
NO: 35; and SEQ ID NO: 36 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the heavy chain variable
sequence of SEQ ID NO: 22.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 29 encoding
the light chain variable region of SEQ ID NO: 21; the poly-
nucleotide SEQ ID NO: 30 encoding the heavy chain variable
region of SEQ ID NO: 22; polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 31; SEQ
1D NO: 32; and SEQ ID NO: 33) of the light chain variable
region of SEQ ID NO: 29; and polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 34; SEQ
ID NO: 35; and SEQ ID NO: 36) of the heavy chain variable
region of SEQ ID NO: 30.
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The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 37:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

45)

GGCTCCCAGGTGCCACATTTGCCGCCGTGCTGACCCAGACTCCATCTC
CCGTGTCTGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCA
GTCAGAGTGTTTATGACAACAACTACTTATCCTGGTTTCAGCAGAAAC
CAGGGCAGCCTCCCAAGCTCCTGATCTATGGTGCATCCACTCTGGCAT
CTGGGGTCCCATCGCGGTTCGTGGGCAGTGGATCTGGGACACAGTTCA
CTCTCACCATCACAGACGTGCAGTGTGACGATGCTGCCACTTACTATT
GTGCAGGCGTTTATGATGATGATAGTGATAATGCCTTCGGCGGAGGGA
CCGAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTTCATCT
TCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGT
GCCTGCTGAATAACTTCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 38:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTGGCTGTGCTCAAAG

46)

GTGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACCC
CTGGGACACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCA
GTGTCTACTACATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AATGGATCGGATTCATTACAATGAGTGATAATATAAATTACGCGAGCT
GGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGGATC
TGAAAATGACCAGTCCGACAACCGAGGACACGGCCACCTATTTCTGTG
CCAGGAGTCGTGGCTGGGGTACAATGGGTCGGTTGGATCTCTGGGGCC
CAGGCACCCTCGTCACCGTCTCGAGCGCCTCCACCAAGGGCCCATCGG
TCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGG
CCCTGGGCTGCCTGGTCAAGG .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 47; SEQ ID
NO: 48; and SEQ ID NO: 49 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the light chain variable
sequence of SEQ ID NO: 37.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 50; SEQ ID
NO: 51; and SEQ ID NO: 52 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the heavy chain variable
sequence of SEQ ID NO: 38.
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The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 45 encoding
the light chain variable region of SEQ ID NO: 37; the poly-
nucleotide SEQ ID NO: 46 encoding the heavy chain variable
region of SEQ ID NO: 38; polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 47; SEQ
ID NO: 48; and SEQ ID NO: 49) of the light chain variable
region of SEQ ID NO: 37; and polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 50; SEQ
ID NO: 51; and SEQ ID NO: 52) of the heavy chain variable
region of SEQ ID NO: 38.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 53:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

61)

GGCTCCCAGGTGCCATATGTGACCCTGTGCTGACCCAGACTCCATCTC
CCGTATCTGCACCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCA
GTCAGAGTGTTTATGAGAACAACTATTTATCCTGGTTTCAGCAGAAAC
CAGGGCAGCCTCCCAAGCTCCTGATCTATGGTGCATCCACTCTGGATT
CTGGGGTCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCA
CTCTCACCATTACAGACGTGCAGTGTGACGATGCTGCCACTTACTATT
GTGCAGGCGTTTATGATGATGATAGTGATGATGCCTTCGGCGGAGGGA
CCGAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTTCATCT
TCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGT
GCCTGCTGAATAACTT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 54:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTGGCTGTGCTCARAAG

62)

GTGTCCAGTGTCAGGAGCAGCTGAAGGAGT CCGGAGGAGGCCTGGTAA

CGCCTGGAGGAACCCTGACACTCACCTGCACAGCCTCTGGATTCTCCC

TCAATGCCTACTACATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGC

TGGAATGGATCGGATTCATTACTCTGAATAATAATGTAGCTTACGCGA

ACTGGGCGAAAGGCCGATTCACCTTCTCCAAAACCTCGACCACGGTG

GATCTGAAAATGACCAGTCCGACACCCGAGGACACGGCCACCTATTTC

TGTGCCAGGAGTCGTGGCTGGGGTGCAATGGGTCGGTTGGATCTCTGG

GGCCATGGCACCCTGGTCACCGTCTCGAGCGCCTCCACCAAGGGCCCA

TCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCAC

AGCGGCCCTGGGCTGCCTGGTCAAGG.
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In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 63; SEQ ID
NO: 64; and SEQ ID NO: 65 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the light chain variable
sequence of SEQ ID NO: 53.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 66; SEQ ID
NO: 67; and SEQ ID NO: 68 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the heavy chain variable
sequence of SEQ ID NO: 54.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQID NO: 61 encoding
the light chain variable region of SEQ ID NO: 53; the poly-
nucleotide SEQ ID NO: 62 encoding the heavy chain variable
region of SEQ ID NO: 54; polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 63; SEQ
ID NO: 64; and SEQ ID NO: 65) of the light chain variable
region of SEQ ID NO: 53; and polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 66; SEQ
ID NO: 67; and SEQ ID NO: 68) of the heavy chain variable
region of SEQ ID NO: 54.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 69:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

77)

GGCTCCCAGGTGCCACATTTGCCCAAGTGCTGACCCAGACTCCATCGC
CTGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAACTGCCAGGCCA
GTCAGAGTGTTGATGATAACAACTGGTTAGGCTGGTATCAGCAGAAAC
GAGGGCAGCCTCCCAAGTACCTGATCTATTCTGCATCCACTCTGGCAT
CTGGGGTCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCA
CTCTCACCATCAGCGACCTGGAGTGTGACGATGCTGCCACTTACTAC
TGTGCAGGCGGTTTTAGTGGTAATATCTTTGCTTTCGGCGGAGGGACC
GAGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTTCATCTT
CCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGT

GCCTGCTGAATAACTTCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 70:
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(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

78)

GTGTCCAGTGTCAGTCGGTGGAGGAGT CCGGGGGTCGCCTGGTCACG
CCTGGGACACCCCTGACACTCACCTGCACAGTCTCTGGCTTCTCCCTC
AGTAGCTATGCAATGAGCTGGGTCCGCCAGGCTCCAGGAAAGGGGCT
GGAGTGGATCGGAATCATTGGTGGTTTTGGTACCACATACTACGCGAC
CTGGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGGA
TCTGAGAATCACCAGTCCGACAACCGAGGACACGGCCACCTATTTCTG
TGCCAGAGGTGGTCCTGGTAATGGTGGTGACATCTGGGGCCAAGGGAC
CCTGGTCACCGTCTCGAGCGCCTCCACCAAGGGCCCATCGGTCTTCCC
CCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGG
CTGCCTGGTCAAGGACT .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of the polynucleotide sequences of SEQ ID NO: 79; SEQ ID
NO: 80; and SEQ ID NO: 81 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the light chain variable
sequence of SEQ ID NO: 69.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of the polynucleotide sequences of SEQ ID NO: 82; SEQ ID
NO: 83; and SEQ ID NO: 84 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the heavy chain variable
sequence of SEQ ID NO: 70.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 77 encoding
the light chain variable region of SEQ ID NO: 69; the poly-
nucleotide SEQ ID NO: 78 encoding the heavy chain variable
region of SEQ ID NO: 70; polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 79; SEQ
1D NO: 80; and SEQ ID NO: 81) of the light chain variable
region of SEQ ID NO: 69; and polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 82; SEQ
1D NO: 83; and SEQ ID NO: 84) of the heavy chain variable
region of SEQ ID NO: 70.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 85:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

93)

GGCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCGC

CCGTGTCTGTACCTGTGGGAGGCACAGTCACCATCAAGTGCCAGTCCA
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-continued
GTCAGAGTGTTTATAATAATTTCTTATCGTGGTATCAGCAGARACCAG

GGCAGCCTCCCAAGCTCCTGATCTACCAGGCATCCAAACTGGCATCTG
GGGTCCCAGATAGGTTCAGCGGCAGTGGATCTGGGACACAGTTCACTC
TCACCATCAGCGGCGTGCAGTGTGACGATGCTGCCACTTACTACTGTC
TAGGCGGTTATGATGATGATGCTGATAATGCTTTCGGCGGAGGGACCG
AGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTTCATCTTCC
CGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCC
TGCTGAATAACTTC

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 86:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

94)

GTGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACGCTCACCTGCACAGTCTCTGGAATCGACCTCA
GTGACTATGCAATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AATGGATCGGAATCATTTATGCTGGTAGTGGTAGCACATGGTACGCGA
GCTGGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGG
ATCTGAAAATCACCAGTCCGACAACCGAGGACACGGCCACCTATTTCT
GTGCCAGAGATGGATACGATGACTATGGTGATTTCGATCGATTGGATC
TCTGGGGCCCAGGCACCCTCGTCACCGTCTCGAGCGCCTCCACCAAGG
GCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGG
GCACAGCGGCCCTGGGCTGCCTGGTCAAGGACT .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 95; SEQ ID
NO: 96; and SEQ ID NO: 97 which correspond to polynucle-
otides encoding the complementarity-determining regions
(CDRs, or hypervariable regions) of the light chain variable
sequence of SEQ ID NO: 85.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 98; SEQ ID
NO: 99; and SEQ ID NO: 100 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 86.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 93 encoding
the light chain variable region of SEQ ID NO: 85; the poly-
nucleotide SEQ ID NO: 94 encoding the heavy chain variable
region of SEQ ID NO: 86; polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 95; SEQ
ID NO: 96; and SEQ ID NO: 97) of the light chain variable



US 9,241,990 B2

93

region of SEQ ID NO: 85; and polynucleotides encoding the
complementarity-determining regions (SEQ ID NO: 98; SEQ
IDNO: 99; and SEQ ID NO: 100) of the heavy chain variable
region of SEQ ID NO: 86.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 101:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

109)

GGCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCT
CGGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAAATGCCAGGCCA
GTCAGAGCATTAACAATGAATTATCCTGGTATCAGCAGAAATCAGGGC
AGCGTCCCAAGCTCCTGATCTATAGGGCATCCACTCTGGCATCTGGGG
TCTCATCGCGGTTCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCA
CCATCAGCGACCTGGAGTGTGCCGATGCTGCCACTTACTACTGTCAAC
AGGGTTATAGTCTGAGGAATATTGATAATGCTTTCGGCGGAGGGACCG
AGGTGGTGGTCAAACGTACGGTAGCGGCCCCATCTGTCTTCATCTTCC
CGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCC
TGCTGAATAACTTC

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 102:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCTCAGG

110)

TGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCC
TGGGACACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAG
TAACTACTACATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGA
ATGGATCGGAATGATTTATGGTAGTGATGAAACAGCCTACGCGAACTG
GGCGATAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGGATCT
GAAAATGACCAGTCTGACAGCCGCGGACACGGCCACCTATTTCTGTGC
CAGAGATGATAGTAGTGACTGGGATGCAAAATTTAACTTGTGGGGCCA
AGGGACCCTCGTCACCGTCTCGAGCGCCTCCACCAAGGGCCCATCGGT
CTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGC
CCTGGGCTGCCTGGTCAAGG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 111; SEQ ID
NO: 112; and SEQ ID NO: 113 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 101.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 114; SEQ ID
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NO: 115; and SEQ ID NO: 116 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 102.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 109 encod-
ing the light chain variable region of SEQ ID NO: 101; the
polynucleotide SEQ ID NO: 110 encoding the heavy chain
variable region of SEQ ID NO: 102; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
111; SEQ ID NO: 112; and SEQ ID NO: 113) of the light
chain variable region of SEQ ID NO: 101; and polynucle-
otides encoding the complementarity-determining regions
(SEQID NO: 114; SEQ ID NO: 115; and SEQ ID NO: 116)
of the heavy chain variable region of SEQ ID NO: 102.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 122:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

130)

GGCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCAC
CCGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAGTTGCCAGTCCA
GTCAGAGTGTTGGTAATAACCAGGACTTATCCTGGTTTCAGCAGAGAC
CAGGGCAGCCTCCCAAGCTCCTGATCTACGAAATATCCAAACTGGAAT
CTGGGGTCCCATCGCGGTTCAGCGGCAGTGGATCTGGGACACACTTCA
CTCTCACCATCAGCGGCGTACAGTGTGACGATGCTGCCACTTACTACT
GTCTAGGCGGTTATGATGATGATGCTGATAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 123:

(SEQ ID NO: 131)

ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG
GTGTCCAGTGTCACTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCA
GTAGTCGTACAATGTCCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AGTGGATCGGATACATTTGGAGTGGTGGTAGCACATACTACGCGACCT
GGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGGATC
TGAAAATCACCAGTCCGACAACCGAGGACACGGCCACCTATTTCTGTG
CCAGATTGGGCGATACTGGTGGTCACGCTTATGCTACTCGCTTAAATC
TC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
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of'the polynucleotide sequences of SEQ ID NO: 132; SEQ ID
NO: 133; and SEQ ID NO: 134 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 122.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 135; SEQ ID
NO: 136; and SEQ ID NO: 137 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 123.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 130 encod-
ing the light chain variable region of SEQ ID NO: 122; the
polynucleotide SEQ ID NO: 131 encoding the heavy chain
variable region of SEQ ID NO: 123; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
132; SEQ ID NO: 133; and SEQ ID NO: 134) of the light
chain variable region of SEQ ID NO: 122; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 135; SEQ ID NO: 136; and SEQ ID NO: 137)
of the heavy chain variable region of SEQ ID NO: 123.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 138:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

146)

GGCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCGT
CCGTGTCTGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGTCCA
GTCAGAGTGTTTATAGTAATAAGTACCTAGCCTGGTATCAGCAGAAAC
CAGGGCAGCCTCCCAAGCTCCTGATCTACTGGACATCCAAACTGGCAT
CTGGGGCCCCATCACGGTTCAGCGGCAGTGGATCTGGGACACAATTCA
CTCTCACCATCAGCGGCGTGCAGTGTGACGATGCTGCCACTTACTACT
GTCTAGGCGCTTATGATGATGATGCTGATAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 139:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

147)

GTGTCCAGTGTCAGTCGGTGGAAGAGT CCGGGGGTCGCCTGGTCAAGC

CTGACGAAACCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTGG

AGGGCGGCTACATGACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG

AATGGATCGGAATCAGTTATGATAGTGGTAGCACATACTACGCGAGCT
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-continued

GGGCGAAAGGCCGATTCACCATCTCCAAGACCTCGTCGACCACGGTGG
ATCTGAAAATGACCAGTCTGACAACCGAGGACACGGCCACCTATTTCT
GCGTCAGATCACTAAAATATCCTACTGTTACTTCTGATGACTTG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 148; SEQ ID
NO: 149; and SEQ ID NO: 150 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 138.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 151; SEQ ID
NO: 152; and SEQ ID NO: 153 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 139.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 146 encod-
ing the light chain variable region of SEQ ID NO: 138; the
polynucleotide SEQ ID NO: 147 encoding the heavy chain
variable region of SEQ ID NO: 139; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
148; SEQ ID NO: 149; and SEQ ID NO: 150) of the light
chain variable region of SEQ ID NO: 138; and polynucle-
otides encoding the complementarity-determining regions
(SEQID NO: 151; SEQ ID NO: 152; and SEQ ID NO: 153)
of the heavy chain variable region of SEQ ID NO: 139.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 154:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

162)

GGCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCAC
CCGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAGTTGCCAGTCCA
GTCAGAGTGTTTATAATAATAACGACTTAGCCTGGTATCAGCAGAAAC
CAGGGCAGCCTCCTAAACTCCTGATCTATTATGCATCCACTCTGGCAT
CTGGGGTCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCA
CTCTCACCATCAGCGGCGTGCAGTGTGACGATGCTGCCGCTTACTACT
GTCTAGGCGGTTATGATGATGATGCTGATAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 155:
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(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

163)

GTGTCCAGTGTCAGTCGGTGGAGGAGT CCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACCTGCACAGTATCTGGATTATCCCTCA
GTAGCAATACAATAAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AGTGGATCGGATACATTTGGAGTGGTGGTAGTACATACTACGCGAGCT
GGGTGAATGGTCGATTCACCATCTCCAAAACCTCGACCACGGTGGATC
TGAAAATCACCAGTCCGACAACCGAGGACACGGCCACCTATTTCTGTG
CCAGAGGGGGTTACGCTAGTGGTGGTTATCCTTATGCCACTCGGTTGG
ATCTC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 164; SEQ ID
NO: 165; and SEQ ID NO: 166 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 154.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 167; SEQ ID
NO: 168; and SEQ ID NO: 169 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 155.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 162 encod-
ing the light chain variable region of SEQ ID NO: 154; the
polynucleotide SEQ ID NO: 163 encoding the heavy chain
variable region of SEQ ID NO: 155; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
164; SEQ ID NO: 165; and SEQ ID NO: 166) of the light
chain variable region of SEQ ID NO: 154; and polynucle-
otides encoding the complementarity-determining regions
(SEQ IDNO: 167; SEQ ID NO: 168; and SEQ ID NO: 169)
of the heavy chain variable region of SEQ ID NO: 155.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 170:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

178)

GGCTCCCAGGTGCCACATTTGCAGCCGTGCTGACCCAGACACCATCCT

CCGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGTCCA

GTCAGAGTGTTTATAATAACGACTACTTATCCTGGTATCAACAGAGGC

CAGGGCAACGTCCCAAGCTCCTAATCTATGGTGCTTCCAAACTGGCAT
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-continued
CTGGGGTCCCGTCACGGTT CAAAGGCAGTGGATCTGGGAAACAGTTTA

CTCTCACCATCAGCGGCGTGCAGTGTGACGATGCTGCCACTTACTACT

GTCTGGGCGATTATGATGATGATGCTGATAATACT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 171:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

179)

GTGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACTTGCACAGTCTCTGGATTCACCCTCA
GTACCAACTACTACCTGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGC
TAGAATGGATCGGAATCATTTATCCTAGTGGTAACACATATTGCGCGA
AGTGGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGTCGACCACGG
TGGATCTGAAAATGACCAGTCCGACAACCGAGGACACAGCCACGTATT

TCTGTGCCAGAAATTATGGTGGTGATGAAAGTTTG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 180; SEQ ID
NO: 181; and SEQ ID NO: 182 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 170.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 183; SEQ ID
NO: 184; and SEQ ID NO: 185 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 171.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 178 encod-
ing the light chain variable region of SEQ ID NO: 170; the
polynucleotide SEQ ID NO: 179 encoding the heavy chain
variable region of SEQ ID NO: 171; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
180; SEQ ID NO: 181; and SEQ ID NO: 182) of the light
chain variable region of SEQ ID NO: 170; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 183; SEQ ID NO: 184; and SEQ ID NO: 185)
of'the heavy chain variable region of SEQ ID NO: 171.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 186:
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(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

194)

GGCTCCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCT
CCGTGGAGGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCA
GTGAGACCATTGGCAATGCATTAGCCTGGTATCAGCAGAAATCAGGGC
AGCCTCCCAAGCTCCTGATCTACAAGGCATCCAAACTGGCATCTGGGG
TCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACAGAGTACACTCTCA
CCATCAGCGACCTGGAGTGTGCCGATGCTGCCACTTACTACTGTCAAT
GGTGTTATTTTGGTGATAGTGTT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 187:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCACTGTGCTCAAAG

195)

GTGTCCAGTGTCAGGAGCAGCTGGTGGAGT CCGGGGGAGGCCTGGTCC
AGCCTGAGGGATCCCTGACACTCACCTGCACAGCCTCTGGATTCGACT
TCAGTAGCGGCTACTACATGTGCTGGGTCCGCCAGGCTCCAGGGAAGG
GGCTGGAGTGGATCGCGTGTATTTTCACTATTACTACTAACACTTACT
ACGCGAGCTGGGCGAAAGGCCGATTCACCATCTCCAAGACCTCGTCGA
CCACGGTGACTCTGCAAATGACCAGTCTGACAGCCGCGGACACGGCCA
CCTATCTCTGTGCGAGAGGGATTTATTCTGATAATAATTATTATGCCT
TG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 196; SEQ ID
NO: 197; and SEQ ID NO: 198 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 186.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 199; SEQ ID
NO: 200; and SEQ ID NO: 201 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 187.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 194 encod-
ing the light chain variable region of SEQ ID NO: 186; the
polynucleotide SEQ ID NO: 195 encoding the heavy chain
variable region of SEQ ID NO: 187; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
196; SEQ ID NO: 197; and SEQ ID NO: 198) of the light
chain variable region of SEQ ID NO: 186; and polynucle-
otides encoding the complementarity-determining regions
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(SEQ ID NO: 199; SEQ ID NO: 200; and SEQ ID NO: 201)
of the heavy chain variable region of SEQ ID NO: 187.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 202:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

210)

GGCTCCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCT
CCGTGGAGGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCA
GTGAGAGCATTGGCAATGCATTAGCCTGGTATCAGCAGAAACCAGGGC
AGCCTCCCAAGCTCCTGATCTACAAGGCATCCACTCTGGCATCTGGGG
TCCCATCGCGGTTCAGCGGCAGTGGATCTGGGACAGAGTTCACTCTCA
CCATCAGCGGCGTGCAGTGTGCCGATGCTGCCGCTTACTACTGTCAAT
GGTGTTATTTTGGTGATAGTGTT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 203:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

211)

GTGTCCAGTGTCAGCAGCAGCTGGTGGAGT CCGGGGGAGGCCTGGTCA
AGCCGGGGGCATCCCTGACACTCACCTGCAAAGCCTCTGGATTCTCCT
TCAGTAGCGGCTACTACATGTGCTGGGTCCGCCAGGCTCCAGGGAAGG
GGCTGGAGTCGATCGCATGCATTTTTACTATTACTGATAACACTTACT
ACGCGAACTGGGCGAAAGGCCGATTCACCATCTCCAAGCCCTCGTCGC
CCACGGTGACTCTGCAAATGACCAGTCTGACAGCCGCGGACACGGCCA
CCTATTTCTGTGCGAGGGGGATTTATTCTACTGATAATTATTATGCCT
TG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 212; SEQ ID
NO: 213; and SEQ ID NO: 214 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 202.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 215; SEQ ID
NO: 216; and SEQ ID NO: 217 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 203.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
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including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 210 encod-
ing the light chain variable region of SEQ ID NO: 202; the
polynucleotide SEQ ID NO: 211 encoding the heavy chain
variable region of SEQ ID NO: 203; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
212; SEQ ID NO: 213; and SEQ ID NO: 214) of the light
chain variable region of SEQ ID NO: 202; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 215; SEQ ID NO: 216; and SEQ ID NO: 217)
of the heavy chain variable region of SEQ ID NO: 203.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 218:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

226)

GGCTCCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCT
CCGTGGAGGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCA
GTCAGAGCGTTAGTAGCTACTTAAACTGGTATCAGCAGAAACCAGGGC
AGCCTCCCAAGCTCCTGATCTACAGGGCATCCACTCTGGAATCTGGGG
TCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCA
CCATCAGCGACCTGGAGTGTGCCGATGCTGCCACTTACTACTGTCAAT
GTACTTATGGTACTAGTAGTAGTTATGGTGCTGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 219:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

227)

GTGTCCAGTGTCAGTCGGTGGAGGAGT CCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACCTGCACCGTCTCTGGTATCTCCCTCA
GTAGCAATGCAATAAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AATGGATCGGAATCATTAGTTATAGTGGTACCACATACTACGCGAGCT
GGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGTCGACCACGGTGG
ATCTGAAAATCACTAGTCCGACAACCGAGGACACGGCCACCTACTTCT
GTGCCAGAGATGACCCTACGACAGTTATGGTTATGTTGATACCTTTTG
GAGCCGGCATGGACCTC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 228; SEQ ID
NO: 229; and SEQ ID NO: 230 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 218.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 231; SEQ ID
NO: 232; and SEQ ID NO: 233 which correspond to poly-
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nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 219.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 226 encod-
ing the light chain variable region of SEQ ID NO: 218; the
polynucleotide SEQ ID NO: 227 encoding the heavy chain
variable region of SEQ ID NO: 219; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
228; SEQ ID NO: 229; and SEQ ID NO: 230) of the light
chain variable region of SEQ ID NO: 218; and polynucle-
otides encoding the complementarity-determining regions
(SEQID NO: 231; SEQ ID NO: 232; and SEQ ID NO: 233)
of'the heavy chain variable region of SEQ ID NO: 219.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 234:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

242)

GGCTCCCAGGTGCCACATTTGCCCAAGTGCTGACCCAGACTGCATCGC
CCGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAACTGCCAGGCCA
GTCAGAGTGTTTATAAGAACAACTACTTATCCTGGTATCAGCAGAAAC
CAGGGCAGCCTCCCAAAGGCCTGATCTATTCTGCATCGACTCTAGATT
CTGGGGTCCCATTGCGGTTCAGCGGCAGTGGATCTGGGACACAGTTCA
CTCTCACCATCAGCGACGTGCAGTGTGACGATGCTGCCACTTACTACT
GTCTAGGCAGTTATGATTGTAGTAGTGGTGATTGTTATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 235:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

243)

GTGTCCAGTGTCAGTCGTTGGAGGAGTCCGGGGGAGACCTGGT CAAGC
CTGAGGGATCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCTTCA
GTAGCTACTGGATGTGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AGTGGATCGCATGCATTGTTACTGGTAATGGTAACACTTACTACGCGA
ACTGGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGTCGACCACGG
TGACTCTGCAAATGACCAGTCTGACAGCCGCGGACACGGCCACCTATT
TTTGTGCGAAAGCCTATGACTTG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 244; SEQ ID
NO: 245; and SEQ ID NO: 246 which correspond to poly-
nucleotides encoding the complementarity-determining
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regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 234.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 247; SEQ ID
NO: 248; and SEQ ID NO: 249 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 235.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 242 encod-
ing the light chain variable region of SEQ ID NO: 234; the
polynucleotide SEQ ID NO: 243 encoding the heavy chain
variable region of SEQ ID NO: 235; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
244; SEQ ID NO: 245; and SEQ ID NO: 246) of the light
chain variable region of SEQ ID NO: 234; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 247; SEQ ID NO: 248; and SEQ ID NO: 249)
of the heavy chain variable region of SEQ ID NO: 235.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 250:

(SEQ ID NO: 258)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTTCCACATTTGCCGCCGTGCTGACCCAGACTCCATCTCCCGTGC
TGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCAGTCAGAGTG
TTTATGACAACAACTATTTATCCTGGTATCAGCAGAAACCAGGACAGCCT
CCCAAGCTCCTGATCTATGGTGCATCCACTCTGGCATCTGGGGTCCCATC
GCGGTTCAAAGGCACGGGATCTGGGACACAGTTCACTCTCACCATCACAG
ACGTGCAGTGTGACGATGCTGCCACTTACTATTGTGCAGGCGTTTTTAAT
GATGATAGTGATGATGCC

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 251:

(SEQ ID NO: 259)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCCCAAAGGTGT

CCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACACTCTCTGGATTCTCCCTCAGTGCATAC
TATATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGG
ATTCATTACTCTGAGTGATCATATATCTTACGCGAGGTGGGCGAAAGGCC
GATTCACCATCTCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGGAGTCGTGGCTG

GGGTGCAATGGGTCGGTTGGATCTC .
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In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 260; SEQ ID
NO: 261; and SEQ ID NO: 262 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 250.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 263; SEQ ID
NO: 264; and SEQ ID NO: 265 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 251.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 258 encod-
ing the light chain variable region of SEQ ID NO: 250; the
polynucleotide SEQ ID NO: 259 encoding the heavy chain
variable region of SEQ ID NO: 251; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
260; SEQ ID NO: 261; and SEQ ID NO: 262) of the light
chain variable region of SEQ ID NO: 250; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 263; SEQ ID NO: 264; and SEQ ID NO: 265)
of the heavy chain variable region of SEQ ID NO: 251.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 266:

(SEQ ID NO: 274)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCACATTCGCAGCCGTGCTGACCCAGACACCATCGCCCGTGT
CTGCGGCTGTGGGAGGCACAGTCACCATCAGTTGCCAGGCCAGTCAGAGT
GTTTATAACAACAAAAATTTAGCCTGGTATCAGCAGAAATCAGGGCAGCC
TCCCAAGCTCCTGATCTACTGGGCATCCACTCTGGCATCTGGGGTCTCAT
CGCGGTTCAGCGGCAGTGGATCTGGGACACAGTTCACTCTCACCGTCAGC
GGCGTGCAGTGTGACGATGCTGCCACTTACTACTGTCTAGGCGTTTTTGA
TGATGATGCTGATAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 267:

(SEQ ID NO: 275)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAATGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA

CACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAGTAGCTAC



US 9,241,990 B2

105

-continued
TCCATGACCTGEGTCCGCCAGGCTC CAGGGAAGGGGCTGGAATATATCGG

AGTCATTGGTACTAGTGGTAGCACATACTACGCGACCTGGGCGAAAGGCC
GATTCACCATCTCCAGAACCTCGACCACGGTGGCTCTGAAAATCACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGTCAGGAGTCTTTCTTC
TATTACTTTCTTG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 276; SEQ ID
NO: 277; and SEQ ID NO: 278 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 266.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 279; SEQ ID
NO: 280; and SEQ ID NO: 281 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 267.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 274 encod-
ing the light chain variable region of SEQ ID NO: 266; the
polynucleotide SEQ ID NO: 275 encoding the heavy chain
variable region of SEQ ID NO: 267; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
276; SEQ ID NO: 277, and SEQ ID NO: 278) of the light
chain variable region of SEQ ID NO: 266; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 279; SEQ ID NO: 280; and SEQ ID NO: 281)
of the heavy chain variable region of SEQ ID NO: 267.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 282:

(SEQ ID NO: 290)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAGATGTGCATTCGAATTGACCCAGACTCCAGCCTCCGTGG
AGGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTCAGAAC
ATTTATAGATACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAA
GTTCCTGATCTATCTGGCATCTACTCTGGCATCTGGGGTCCCATCGCGGT
TTAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTG
GAGTGTGCCGATGCTGCCACTTACTACTGTCAAAGTTATTATAGTAGTAA
TAGTGTCGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
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following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 283:

(SEQ ID NO: 291)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGGAGCAGCTGGTGGAGT CCGGGGGAGACCTGGTCCAGCCTG
AGGGATCCCTGACACTCACCTGCACAGCTTCTGAGTTAGACTTCAGTAGC
GGCTACTGGATATGCTGGGTCCGCCAGGTTCCAGGGAAGGGGCTGGAGTG
GATCGGATGCATTTATACTGGTAGTAGTGGTAGCACTTTTTACGCGAGTT
GGGCGAAAGGCCGATTCACCATCTCCAAAACCTCGTCGACCACGGTGACT
CTGCAAATGACCAGTCTGACAGCCGCGGACACGGCCACCTATTTCTGTGC
GAGAGGTTATAGTGGCTTTGGTTACTTTAAGTTG .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 292; SEQ ID
NO: 293; and SEQ ID NO: 294 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 282.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 295; SEQ ID
NO: 296; and SEQ ID NO: 297 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 283.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 290 encod-
ing the light chain variable region of SEQ ID NO: 282; the
polynucleotide SEQ ID NO: 291 encoding the heavy chain
variable region of SEQ ID NO: 283; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
292; SEQ ID NO: 293; and SEQ ID NO: 294) of the light
chain variable region of SEQ ID NO: 282; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 295; SEQ ID NO: 296; and SEQ ID NO: 297)
of the heavy chain variable region of SEQ ID NO: 283.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 298:

(SEQ ID NO: 306)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCTCTGTGG
AGGTAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTGAGGAC

ATTTATAGGTTATTGGCCTGGTATCAACAGAAACCAGGGCAGCCTCCCAA
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-continued
GCTCCTGATCTATGATTCATCCGATCTGGCATCTGGGGTCCCATCGCGGT

TCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCGCCATCAGCGGTGTG
CAGTGTGACGATGCTGCCACTTACTACTGTCAACAGGCTTGGAGTTATAG
TGATATTGATAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 299:

(SEQ ID NO: 307)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCGGGGA
CACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCAGTAGCTAC
TACATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGG
AATCATTACTACTAGTGGTAATACATTTTACGCGAGCTGGGCGAAAGGCC
GGCTCACCATCTCCAGAACCTCGACCACGGTGGATCTGAAAATCACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGAACTTCTGATAT
TTTTTATTATCGTAACTTG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 308; SEQ ID
NO: 309; and SEQ ID NO: 310 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 298.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 311; SEQ ID
NO: 312; and SEQ ID NO: 313 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 299.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 306 encod-
ing the light chain variable region of SEQ ID NO: 298; the
polynucleotide SEQ ID NO: 307 encoding the heavy chain
variable region of SEQ ID NO: 299; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
308; SEQ ID NO: 309; and SEQ ID NO: 310) of the light
chain variable region of SEQ ID NO: 298; and polynucle-
otides encoding the complementarity-determining regions
(SEQIDNO: 311; SEQ ID NO: 312; and SEQ ID NO: 313)
of the heavy chain variable region of SEQ ID NO: 299.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 314:
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(SEQ ID NO: 322)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCACGTTTGCAGCCGTGCTGACCCAGACTGCATCACCCGTGT
CTGCCGCTGTGGGAGCCACAGTCACCATCAACTGCCAGTCCAGTCAGAGT
GTTTATAATGACATGGACTTAGCCTGGT TTCAGCAGAAACCAGGGCAGCC
TCCCAAGCTCCTGATCTATTCTGCATCCACTCTGGCATCTGGGGTCCCAT
CGCGGTTCAGCGGCAGTGGAT CTGGGACAGAGTTCACTCTCACCATCAGC
GGCGTGCAGTGTGACGATGCTGCCACTTACTACTGTCTAGGCGCTTTTGA
TGATGATGCTGATAATACT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 315:

(SEQ ID NO: 323)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCACTAGGCAT
GCAATAACCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGG
ATGCATTTGGAGTGGTGGTAGCACATACTACGCGACCTGGGCGAAAGGCC
GATTCACCATCTCCAAAACCTCGACCACGGTGGATCTCAGAATCACCAGT
CCGACAACCGAGGACACGGCCACCTACTTCTGTGCCAGAGTCATTGGCGA
TACTGCTGGTTATGCTTATTTTACGGGGCTTGACTTG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO:324; SEQ ID
NO: 325; and SEQ ID NO: 326 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 314.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO:327; SEQ ID
NO: 328; and SEQ ID NO: 329 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 315.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 322 encod-
ing the light chain variable region of SEQ ID NO: 314, the
polynucleotide SEQ ID NO: 323 encoding the heavy chain
variable region of SEQ ID NO: 315; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
324; SEQ ID NO: 325; and SEQ ID NO: 326) of the light
chain variable region of SEQ ID NO: 314; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 327; SEQ ID NO: 328; and SEQ ID NO: 329)
of'the heavy chain variable region of SEQ ID NO: 315.
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The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 330:

(SEQ ID NO: 338)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCTCTGTGG
AGGTAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTCAGAGT
GTTTATAATTGGTTATCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAA
GCTCCTGATCTATACTGCATCCAGTCTGGCATCTGGGGTCCCATCGCGGT
TCAGTGGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGGCGTG
GAGTGTGCCGATGCTGCCACTTACTACTGTCAACAGGGTTATACTAGTGA
TGTTGATAATGTT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 331:

(SEQ ID NO: 339)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGCTGGAGGAGGCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTCTCTGGAATCGACCTCAGTAGCTAT
GCAATGGGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATACATCGG
AATCATTAGTAGTAGTGGTAGCACATACTACGCGACCTGGGCGAAAGGCC
GATTCACCATCTCACAAGCCTCGTCGACCACGGTGGATCTGAAAATTACC
AGTCCGACAACCGAGGACTCGGCCACATATTTCTGTGCCAGAGGGGGTGC
TGGTAGTGGTGGTGTTTGGCTGCTTGATGGTTTTGATCCC .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 340; SEQ ID
NO: 341; and SEQ ID NO: 342 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 330.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 343; SEQ ID
NO: 344; and SEQ ID NO: 345 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 331.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 338 encod-
ing the light chain variable region of SEQ ID NO: 330; the
polynucleotide SEQ ID NO: 339 encoding the heavy chain
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variable region of SEQ ID NO: 331; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
340; SEQ ID NO: 341; and SEQ ID NO: 342) of the light
chain variable region of SEQ ID NO: 330; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 343; SEQ ID NO: 344; and SEQ ID NO: 345)
of the heavy chain variable region of SEQ ID NO: 331.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 346:

(SEQ ID NO: 354)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAAATGTGCCGATGTTGTGATGACCCAGACTCCAGCCTCCG
TGTCTGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTGAG
AACATTTATAATTGGTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCC
CAAGCTCCTGATCTATACTGTAGGCGATCTGGCATCTGGGGTCTCATCGC
GGTTCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGAC
CTGGAGTGTGCCGATGCTGCCACTTACTATTGTCAACAGGGTTATAGTAG
TAGTTATGTTGATAATGTT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 347:

(SEQ ID NO: 355)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGGAGCAGCTGAAGGAGT CCGGGGGTCGCCTGGTCACGCCTG
GGACACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCAATGAC
TATGCAGTGGGCTGGTTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGAT
CGGATACATTCGTAGTAGTGGTACCACAGCCTACGCGACCTGGGCGARAAG
GCCGATTCACCATCTCCGCTACCTCGACCACGGTGGATCTGAAAATCACC
AGTCCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGAGGGGGTGC
TGGTAGTAGTGGTGTGTGGATCCTTGATGGTTTTGCTCCC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 356; SEQ ID
NO: 357; and SEQ ID NO: 358 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 346.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO:359; SEQ ID
NO: 360; and SEQ ID NO: 361 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 347.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
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embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 354 encod-
ing the light chain variable region of SEQ ID NO: 346; the
polynucleotide SEQ ID NO: 355 encoding the heavy chain
variable region of SEQ ID NO: 347; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
356; SEQ ID NO: 357; and SEQ ID NO: 358) of the light
chain variable region of SEQ ID NO: 346; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 359; SEQ ID NO: 360; and SEQ ID NO: 361)
of the heavy chain variable region of SEQ ID NO: 347.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 362:

(SEQ ID NO: 370)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCACATTTGCTCAAGTGCTGACCCAGACTCCATCCTCCGTGT
CTGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTCAGAGT
GTTTATCAGAACAACTACTTATCCTGGTTTCAGCAGAAACCAGGGCAGCC
ATCCCAGCTCCTGATCTATGGTGCGGCCACTCTGGCATCTGGGGTCCCAT
CGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGC
GATCCTGGAGGTGACGATGCTGCCACTTACTACTGTGCAGGCGCTTATAG
GGATGTGGATTCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 363:

(SEQ ID NO: 371)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGTTGGAGGAGT CCGGGGGAGACCTGGTCAAGCCTGGGG
CATCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCTTTACTAGTACC
TACTACATCTACTGGGTCCGCCAGGCT CCAGGGAAGGGGCTGGAGTGGAT
CGCATGTATTGATGCTGGTAGTAGTGGTAGCACTTACTACGCGACCTGGG
TGAATGGCCGATTCACCATCTCCAAAACCTCGTCGACCACGGTGACTCTG
CAAATGACCAGTCTGACAGCCGCGGACACGGCCACCTATTTCTGTGCGAA
ATGGGATTATGGTGGTAATGTTGGTTGGGGTTATGACTTG .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 372; SEQ ID
NO: 373; and SEQ ID NO: 374 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 362.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 375; SEQ ID
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NO: 376; and SEQ ID NO: 377 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 363.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 370 encod-
ing the light chain variable region of SEQ ID NO: 362; the
polynucleotide SEQ ID NO: 371 encoding the heavy chain
variable region of SEQ ID NO: 363; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
372; SEQ ID NO: 373; and SEQ ID NO: 374) of the light
chain variable region of SEQ ID NO: 362; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 375; SEQ ID NO: 376; and SEQ ID NO: 377)
of the heavy chain variable region of SEQ ID NO: 363.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 378:

(SEQ ID NO: 386)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAGATGTGCATTCGAATTGACCCAGACTCCATCCTCCGTGG
AGGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTCAGAGC
ATTAGTAGTTACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAA
GTTCCTGATCTACAGGGCGTCCACTCTGGCATCTGGGGTCCCATCGCGAT
TCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTG
GAGTGTGCCGATGCTGCCACTTACTACTGTCAAAGCTATTATGATAGTGT
TTCAAATCCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 379:

(SEQ ID NO: 387)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGTTGGAGGAGT CCGGGGGAGACCTGGTCAAGCCTGAGG
GATCCCTGACACTCACCTGCAAAGCCTCTGGACTCGACCTCGGTACCTAC
TGGTTCATGTGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGAT
CGCTTGTATTTATACTGGTAGTAGTGGTTCCACTTTCTACGCGAGCTGGG
TGAATGGCCGATTCACCATCTCCAAAACCTCGTCGACCACGGTGACTCTG
CAAATGACCAGTCTGACAGCCGCGGACACGGCCACTTATTTTTGTGCGAG
AGGTTATAGTGGTTATGGTTATTTTAAGTTG.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 388; SEQ ID
NO: 389; and SEQ ID NO: 390 which correspond to poly-
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nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 378.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 391; SEQ ID
NO: 392; and SEQ ID NO: 393 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 379.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 386 encod-
ing the light chain variable region of SEQ ID NO: 378; the
polynucleotide SEQ ID NO: 387 encoding the heavy chain
variable region of SEQ ID NO: 379; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
388; SEQ ID NO: 389; and SEQ ID NO: 390) of the light
chain variable region of SEQ ID NO: 378; and polynucle-
otides encoding the complementarity-determining regions
(SEQ IDNO: 391; SEQ ID NO: 392; and SEQ ID NO: 393)
of the heavy chain variable region of SEQ ID NO: 379.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 394:

(SEQ ID NO: 402)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGTCACATTTGCCATCGAAATGACCCAGAGTCCATTCTCCGTGT
CTGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGGCCAGTCAGAGT
GTTTATAAGAACAACCAATTATCCTGGTATCAGCAGAAATCAGGGCAGCC
CTCCAAGCTCCTGATCTATGGTGCATCGGCTCTGGCATCTGGGGTCCCAT
TCGCGGTCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGC
GACGTGCAGTGTGACGATGCTGCCACTTACTACTGTGCAGGCGCTATTAC
GTGGTAGTATTATACGGATGGT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 395:

(SEQ ID NO: 403)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGTTGGAGGAGT CCGGGGGAGACCTGGTCAAGCCTGGGG
CATCCCTGACACTCACCTGCACAACTTCTGGATTCTCCTTCAGTAGCAGC
TACTTCATTTGCTGGGTCCGCCAGGCT CCAGGGAAGGGGCTGGAGTGGAT
CGCATGCATTTATGGTGGTGATGGCAGCACATACTACGCGAGCTGGGCGA

AAGGCCGATTCACCATCTCCAAAACCTCGTCGACCACGGTGACGCTGCAA
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-continued
ATGACCAGTCTGACAGCCGCGGACACGGCCACCTATTTC TGTGCGAGAGA

ATGGGCATATAGTCAAGGTTATTTTGGTGCTTTTGATCTC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 404; SEQ ID
NO: 405; and SEQ ID NO: 406 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 394.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 407; SEQ ID
NO: 408; and SEQ ID NO: 409 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 395.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 402 encod-
ing the light chain variable region of SEQ ID NO: 394; the
polynucleotide SEQ ID NO: 403 encoding the heavy chain
variable region of SEQ ID NO: 395; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
404; SEQ ID NO: 405; and SEQ ID NO: 406) of the light
chain variable region of SEQ ID NO: 394; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 407; SEQ ID NO: 408; and SEQ ID NO: 409)
of the heavy chain variable region of SEQ ID NO: 395.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 410:

(SEQ ID NO: 418)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCTCCGTAG
gSAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTGAGGATAT
TAGTAGCTACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAAGC
TCCTGATCTATGCTGCATCCAATCTGGAATCTGGGGTCTCATCGCGATTC
AAAGGCAGTGGATCTGGGACAGAGTACACTCTCACCATCAGCGACCTGGA

GTGTGCCGATGCTGCCACCTATTACTGTCAATGTACTTATGGTACTATTT

CTATTAGTGATGGTAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 411:
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(SEQ ID NO: 419)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAATGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCAGTAGCTAC
TTCATGACCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATACATCGG
ATTCATTAATCCTGGTGGTAGCGCTTACTACGCGAGCTGGGTGAAAGGCC
GATTCACCATCTCCAAGTCCTCGACCACGGTAGATCTGAAAATCACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGGGTTCTGATTGT
TTCTTATGGAGCCTTTACCATC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 420; SEQ ID
NO: 421; and SEQ ID NO: 422 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 410.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 423; SEQ ID
NO: 424; and SEQ ID NO: 425 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 411.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 418 encod-
ing the light chain variable region of SEQ ID NO: 410; the
polynucleotide SEQ ID NO: 419 encoding the heavy chain
variable region of SEQ ID NO: 411; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
420; SEQ ID NO: 421; and SEQ ID NO: 422) of the light
chain variable region of SEQ ID NO: 410; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 423; SEQ ID NO: 424; and SEQ ID NO: 425)
of the heavy chain variable region of SEQ ID NO: 411.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 426:

(SEQ ID NO: 434)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAGATGTGATGTTGTGATGACCCAGACTCCAGCCTCCGTGT
CTGCAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCAGTGAGGAC
ATTGAAAGCTATCTAGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAA
GCTCCTGATCTATGGTGCATCCAATCTGGAATCTGGGGTCTCATCGCGGT

TCAAAGGCAGTGGATCTGGGACAGAGTTCACTCTCACCATCAGCGACCTG
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-continued
GAGTGTGCCGATGCTGCCACTTACTATTGTCAATGCACTTATGGTATTAT

TAGTATTAGTGATGGTAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 427:

(SEQ ID NO: 435)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTGTCTGGATTCTCCCTCAGTAGCTAC
TTCATGACCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATACATCGG
ATTCATGAATACTGGTGATAACGCATACTACGCGAGCTGGGCGAAAGGCC
GATTCACCATCTCCAAAACCTCGACCACGGTGGATCTGAAAATCACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGGGTTCTTGTTGT

TGCTTATGGAGCCTTTAACATC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 436; SEQ ID
NO: 437; and SEQ ID NO: 438 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 426.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 439; SEQ ID
NO: 440; and SEQ ID NO: 441 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 427.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 434 encod-
ing the light chain variable region of SEQ ID NO: 426; the
polynucleotide SEQ ID NO: 435 encoding the heavy chain
variable region of SEQ ID NO: 427; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
436; SEQ ID NO: 437; and SEQ ID NO: 438) of the light
chain variable region of SEQ ID NO: 426; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 439; SEQ ID NO: 440; and SEQ ID NO: 441)
of the heavy chain variable region of SEQ ID NO: 427.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 442:
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(SEQ ID NO: 450)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCACATTTGCCGCCGTGCTGACCCAGACTCCATCTCCCGTGT
CTGAACCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGTCCAGTAAGAGT
GTTATGAATAACAACTACTTAGCCTGGTATCAGCAGAAACCAGGGCAGCC
TCCCAAGCTCCTGATCTATGGTGCATCCAATCTGGCATCTGGGGTCCCAT
CACGGTTCAGCGGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGC
GACGTGCAGTGTGACGATGCTGCCACTTACTACTGTCAAGGCGGTTATAC
TGGTTATAGTGATCATGGGACT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 443:

(SEQ ID NO: 451)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCAAGCCTGACG
ARAACCCTGACACTCACCTGCACAGTCTCTGGAATCGACCTCAGTAGCTAT
CCAATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGATCGG
ATTCATTAATACTGGTGGTACCATAGTCTACGCGAGCTGGGCAAAAGGCC
GATTCACCATCTCCAAAACCTCGACCACGGTGGATCTGAAAATGACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGAGGCAGTTATGT
TTCATCTGGTTATGCCTACTATTTTAATGTC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 452; SEQ ID
NO: 453; and SEQ ID NO: 454 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 442.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 455; SEQ ID
NO: 456; and SEQ ID NO: 457 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 443.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 450 encod-
ing the light chain variable region of SEQ ID NO: 442; the
polynucleotide SEQ ID NO: 451 encoding the heavy chain
variable region of SEQ ID NO: 443; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
452; SEQ ID NO: 453; and SEQ ID NO: 454) of the light
chain variable region of SEQ ID NO: 442; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 455; SEQ ID NO: 456; and SEQ ID NO: 457)
of the heavy chain variable region of SEQ ID NO: 443.
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The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 458:

(SEQ ID NO: 466)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCACATTTGCCGCCGTGCTGACCCAGACTCCATCTCCCGTGT
CTGCAGCTGTGGGAGGCACAGTCAGCATCAGTTGCCAGTCCAGTCAGAGT
GTTTATAATAACAACTGGTTATCCTGGT TTCAGCAGAAACCAGGGCAGCC
TCCCAAGCTCCTGATCTACAAGGCATCCACTCTGGCATCTGGGGTCCCAT
CGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGC
GACGTGCAGTGTGACGATGTTGCCACTTACTACTGTGCGGGCGGTTATCT
TGATAGTGTTATT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 459:

(SEQ ID NO: 467)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCAGTACCTAT
TCAATAAACTGGGTCCGCCAGGCTCCAGGGAAGGGCCTGGAATGGATCGG
AATCATTGCTAATAGTGGTACCACATTCTACGCGAACTGGGCGAAAGGCC
GATTCACCGTCTCCAAAACCTCGACCACGGTGGATCTGAAAATCACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGAGAGAGTGGAAT
GTACAATGAATATGGTAAATTTAACATC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 468; SEQ ID
NO: 469; and SEQ ID NO: 470 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 458.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 471; SEQ ID
NO: 472; and SEQ ID NO: 473 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 459.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 466 encod-
ing the light chain variable region of SEQ ID NO: 458; the
polynucleotide SEQ ID NO: 467 encoding the heavy chain
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variable region of SEQ ID NO: 459; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
468; SEQ ID NO: 469; and SEQ ID NO: 470) of the light
chain variable region of SEQ ID NO: 458; and polynucle-
otides encoding the complementarity-determining regions
(SEQIDNO: 471; SEQ ID NO: 472; and SEQ ID NO: 473)
of the heavy chain variable region of SEQ ID NO: 459.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 474:

(SEQ ID NO: 482)
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCTGGCT

CCCAGGTGCCAGATGTGCCTCTGATATGACCCAGACTCCATCCTCCGTGT
CTGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCAGTGAGAAC
ATTTATAGCTTTTTGGCCTGGTATCAGCAGAAACCAGGGCAGCCTCCCAA
GCTCCTGATCTTCAAGGCTTCCACTCTGGCATCTGGGGTCTCATCGCGGT
TCAAAGGCAGTGGATCTGGGACACAGTTCACTCTCACCATCAGCGACCTG
GAGTGTGACGATGCTGCCACTTACTACTGTCAACAGGGTGCTACTGTGTA
TGATATTGATAATAAT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 475:

(SEQ ID NO: 483)
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCAAAGGTGT

CCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGCCTGGGA
CACCCCTGACACTCACCTGCACAGTTTCTGGAATCGACCTCAGTGCCTAT
GCAATGATCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGGAATGGATCAC
AATCATTTATCCTAATGGTATCACATACTACGCGAACTGGGCGAAAGGCC
GATTCACCGTCTCCAAAACCTCGACCGCGATGGATCTGAAAATCACCAGT
CCGACAACCGAGGACACGGCCACCTATTTCTGTGCCAGAGATGCAGAAAG
TAGTAAGAATGCTTATTGGGGCTACTTTAACGTC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 484; SEQ ID
NO: 485; and SEQ ID NO: 486 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 474.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 487; SEQ ID
NO: 488; and SEQ ID NO: 489 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 475.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
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embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 482 encod-
ing the light chain variable region of SEQ ID NO: 474; the
polynucleotide SEQ ID NO: 483 encoding the heavy chain
variable region of SEQ ID NO: 475; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
484; SEQ ID NO: 485; and SEQ ID NO: 486) of the light
chain variable region of SEQ ID NO: 474; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 487; SEQ ID NO: 488; and SEQ ID NO: 489)
of'the heavy chain variable region of SEQ ID NO: 475.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 490:

(SEQ ID NO: 498)

ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT
GGCTCCCAGGTGCCAGATGTGCCTCTGATATGACCCAGACTCCATCCT
CCGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCA
GTGAGAACATTTATAGCTTTTTGGCCTGGTAT CAGCAGAAACCAGGGC
AGCCTCCCAAGCTCCTGATCTTCAGGGCTTCCACTCTGGCATCTGGGG
TCTCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACTCTCA
CCATCAGCGACCTGGAGTGTGACGATGCTGCCACTTACTACTGTCAAC
AGGGTGCTACTGTGTATGATATTGATAATAAT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 491:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

499)

GTGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACCTGCACAGTTTCTGGAATCGACCTCA
GTGCCTATGCAATGATCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGG
AATGGATCACAATCATTTATCCTAATGGTATCACATACTACGCGAACT
GGGCGAAAGGCCGATTCACCGTCTCCAAAACCTCGACCGCGATGGATC
TGAAAATCACCAGTCCGACAACCGAGGACACGGCCACCTATTTCTGTG
CCAGAGATGCAGAAAGTAGTAAGAATGCTTATTGGGGCTACTTTAACG
TC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 500; SEQ ID
NO: 501; and SEQ ID NO: 502 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 490.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
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ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 503; SEQ ID
NO: 504; and SEQ ID NO: 505 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 491.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 498 encod-
ing the light chain variable region of SEQ ID NO: 490; the
polynucleotide SEQ ID NO: 499 encoding the heavy chain
variable region of SEQ ID NO: 491; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
500; SEQ ID NO: 501; and SEQ ID NO: 502) of the light
chain variable region of SEQ ID NO: 490; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 503; SEQ ID NO: 504; and SEQ ID NO: 505)
of the heavy chain variable region of SEQ ID NO: 491.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 506:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

514)

GGCTCCCAGGTGCCACATTTGCCATTGAAATGACCCAGACTCCATCCC
CCGTGTCTGCCGCTGTGGGAGGCACAGTCACCATCAATTGCCAGGCCA
GTGAGAGTGTTTTTAATAATATGTTATCCTGGTATCAGCAGAAACCAG
GGCACTCTCCTAAGCTCCTGATCTATGATGCATCCGATCTGGCATCTG
GGGTCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACTC
TCACCATCAGTGGCGTGGAGTGTGACGATGCTGCCACTTACTATTGTG
CAGGGTATAAAAGTGATAGTAATGATGGCGATAATGTT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 507:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

515)

GTGTCCAGTGTCAGTCGCTGGAGGAGT CCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCA
ACAGGAATTCAATAACCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGG
AATGGATCGGAATCATTACTGGTAGTGGTAGAACGTACTACGCGAACT
GGGCAAAAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGGATC
TGAAAATGACCAGTCCGACAACCGAGGACACGGCCACCTATTTCTGTG
CCAGAGGCCATCCTGGTCTTGGTAGTGGTAACATC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more

w

20

25

30

35

40

45

50

55

60

65

122

of'the polynucleotide sequences of SEQ ID NO: 516; SEQ ID
NO: 517; and SEQ ID NO: 518 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 506.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 519; SEQ ID
NO: 520; and SEQ ID NO: 521 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 507.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 514 encod-
ing the light chain variable region of SEQ ID NO: 506; the
polynucleotide SEQ ID NO: 515 encoding the heavy chain
variable region of SEQ ID NO: 507; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
516; SEQ ID NO: 517; and SEQ ID NO: 518) of the light
chain variable region of SEQ ID NO: 506; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 519; SEQ ID NO: 520; and SEQ ID NO: 521)
of the heavy chain variable region of SEQ ID NO: 507.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 522:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

530)

GGCTCCCAGGTGCCACATTTGCGCAAGTGCTGACCCAGACTGCATCGT
CCGTGTCTGCAGCTGTGGGAGGCACAGTCACCATCAATTGCCAGTCCA
GTCAGAGTGTTTATAATAACTACTTATCCTGGTATCAGCAGAAACCAG
GGCAGCCTCCCAAGCTCCTGATCTATACTGCATCCAGCCTGGCATCTG
GGGTCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACTC
TCACCATCAGCGAAGTGCAGTGTGACGATGCTGCCACTTACTACTGTC
AAGGCTATTATAGTGGTCCTATAATTACT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 523:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

531)

GTGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTCACGC

CTGGGACACCCCTGACACTCACCTGCACAGCCTCTGGATTCTCCCTCA

ATAACTACTACATACAATGGGTCCGCCAGGCTCCAGGGGAGGGGCTGG

AATGGATCGGGATCATTTATGCTGGTGGTAGCGCATACTACGCGACCT
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-continued

GGGCAAACGGCCGATTCACCATCGCCAAAACCTCGTCGACCACGGTGG
ATCTGAAGATGACCAGTCTGACAACCGAGGACACGGCCACCTATTTCT
GTGCCAGAGGGACATTTGATGGTTATGAGTTG .

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 532; SEQ ID
NO: 533; and SEQ ID NO: 534 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 522.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 535; SEQ ID
NO: 536; and SEQ ID NO: 537 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 523.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 530 encod-
ing the light chain variable region of SEQ ID NO: 522; the
polynucleotide SEQ ID NO: 531 encoding the heavy chain
variable region of SEQ ID NO: 523; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
532; SEQ ID NO: 533; and SEQ ID NO: 534) of the light
chain variable region of SEQ ID NO: 522; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 535; SEQ ID NO: 536; and SEQ ID NO: 537)
of the heavy chain variable region of SEQ ID NO: 523.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 538:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

546)

GGCTCCCAGGTGCCACATTTGCCCAAGTGCTGACCCAGACTCCATCC
CCTGTGTCTGTCCCTGTGGGAGACACAGTCACCATCAGTTGCCAGTCCA
GTGAGAGCGTTTATAGTAATAACCTCTTATCCTGGTATCAGCAGAAACC
AGGGCAGCCTCCCAAGCTCCTGATCTACAGGGCATCCAATCTGGCATC
TGGTGTCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACT
CTCACCATCAGCGGCGCACAGTGTGACGATGCTGCCACTTACTACTGTC
AAGGCTATTATAGTGGTGTCATTAATAGT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 539:
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(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

547)

GTGTCCAGTGTCAGTCGGTGGAGGAGTCCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACCTGCACAGTGTCTGGATTCTCCCTCA
GTAGCTACTTCATGAGCTGGGTCCGCCAGGCTCCAGGGGAGGGGCTGG
AATACATCGGATTCATTAATCCTGGTGGTAGCGCATACTACGCGAGCT
GGGCGAGTGGCCGACTCACCATCTCCAAAACCTCGACCACGGTAGATC
TGAAAATCACCAGTCCGACAACCGAGGACACGGCCACCTATTTCTGTG
CCAGGATTCTTATTGTTTCTTATGGAGCCTTTACCATC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 548; SEQ ID
NO: 549; and SEQ ID NO: 550 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 538.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 551; SEQ ID
NO: 552; and SEQ ID NO: 553 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 539.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 546 encod-
ing the light chain variable region of SEQ ID NO: 538; the
polynucleotide SEQ ID NO: 547 encoding the heavy chain
variable region of SEQ ID NO: 539; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
548; SEQ ID NO: 549; and SEQ ID NO: 550) of the light
chain variable region of SEQ ID NO: 538; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 551; SEQ ID NO: 552; and SEQ ID NO: 553)
of the heavy chain variable region of SEQ ID NO: 539.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 554:

(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

562)

GGCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCT
CTGTGGAGGTAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCA
CTGAGAGCATTGGCAATGAGTTATCCTGGTATCAGCAGAAACCAGGGC
AGGCTCCCAAGCTCCTGATCTATTCTGCATCCACTCTGGCATCTGGGG

TCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACTCTCA
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-continued
CCATCACCGGCGTGCAGTGTGATGATGCTGCCACTTACTACTGTCAAC

AGGGTTATAGTAGTGCTAATATTGATAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 555:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

563)

GTGTCCAGTGTCAGTCGCTGGAGGAGT CCGGGGGTCGCCTGGTCACGC
CTGGGACACCCCTGACACTCACCTGCACCGTCTCTGGATTCTCCCTCA
GTAAGTACTACATGAGCTGGGTCCGCCAGGCTCCAGAGAAGGGGCTGA
AATACATCGGATACATTGATAGTACTACTGTTAATACATACTACGCGA
CCTGGGCGAGAGGCCGATTCACCATCTCCAAAACCTCGACCACGGTGG
ATCTGAAGATCACCAGTCCGACAAGTGAGGACACGGCCACCTATTTCT
GTGCCAGAGGAAGTACTTATTTTACTGATGGAGGCCATCGGTTGGATC

TC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 564; SEQ ID
NO: 565; and SEQ ID NO: 566 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 554.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 567; SEQ ID
NO: 568; and SEQ ID NO: 569 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 555.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 562 encod-
ing the light chain variable region of SEQ ID NO: 554; the
polynucleotide SEQ ID NO: 563 encoding the heavy chain
variable region of SEQ ID NO: 555; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
564; SEQ ID NO: 565; and SEQ ID NO: 566) of the light
chain variable region of SEQ ID NO: 554; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 567; SEQ ID NO: 568; and SEQ ID NO: 569)
of the heavy chain variable region of SEQ ID NO: 555.

The invention is further directed to polynucleotides encod-
ing polypeptides of the antibodies having binding specificity
to IL-6. In one embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
light chain polypeptide sequence of SEQ ID NO: 570:
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(SEQ ID NO:
ATGGACACGAGGGCCCCCACTCAGCTGCTGGGGCTCCTGCTGCTCT

578)

GGCTCCCAGGTGCCAGATGTGCCTATGATATGACCCAGACTCCAGCCT
CTGTGGAGGTAGCTGTGGGAGGCACAGTCACCATCAAGTGCCAGGCCA
CTGAGAGCATTGGCAATGAGTTATCCTGGTATCAGCAGAAACCAGGG
CAGGCTCCCAAGCTCCTGATCTATTCTGCATCCACTCTGGCATCTGGG
GTCCCATCGCGGTTCAAAGGCAGTGGATCTGGGACACAGTTCACTCTC
ACCATCACCGGCGTGGAGTGTGATGATGCTGCCACTTACTACTGTCAA
CAGGGTTATAGTAGTGCTAATATTGATAATGCT

In another embodiment of the invention, polynucleotides
of the invention comprise, or alternatively consist of, the
following polynucleotide sequence encoding the variable
heavy chain polypeptide sequence of SEQ ID NO: 571:

(SEQ ID NO:
ATGGAGACTGGGCTGCGCTGGCTTCTCCTGGTCGCTGTGCTCARAAG

579)

GTGTCCAGTGTCAGTCGCTGGAGGAGTCCGGGGGTCGCCTGGTAACGC
CTGGGACACCCCTGACACTCACCTGCACAGTCTCTGGATTCTCCCTCA
GTACCTACAACATGGGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGG
AATGGATCGGAAGTATTACTATTGATGGTCGCACATACTACGCGAGCT
GGGCGAAAGGCCGATTCACCGTCTCCAAAAGCTCGACCACGGTGGATC
TGAAAATGACCAGTCTGACAACCGGGGACACGGCCACCTATTTCTGTG
CCAGGATTCTTATTGTTTCTTATGGGGCCTTTACCATC.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 580; SEQ ID
NO: 581; and SEQ ID NO: 582 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the light chain
variable sequence of SEQ ID NO: 570.

In a further embodiment of the invention, polynucleotides
encoding fragments of the antibody having binding specific-
ity to 1L-6 comprise, or alternatively consist of, one or more
of'the polynucleotide sequences of SEQ ID NO: 583; SEQ ID
NO: 584; and SEQ ID NO: 585 which correspond to poly-
nucleotides encoding the complementarity-determining
regions (CDRs, or hypervariable regions) of the heavy chain
variable sequence of SEQ ID NO: 571.

The invention also contemplates polynucleotide sequences
including one or more of the polynucleotide sequences
encoding antibody fragments described herein. In one
embodiment of the invention, polynucleotides encoding frag-
ments of the antibody having binding specificity to IL.-6 com-
prise, or alternatively consist of, one, two, three or more,
including all of the following polynucleotides encoding anti-
body fragments: the polynucleotide SEQ ID NO: 578 encod-
ing the light chain variable region of SEQ ID NO: 570; the
polynucleotide SEQ ID NO: 579 encoding the heavy chain
variable region of SEQ ID NO: 571; polynucleotides encod-
ing the complementarity-determining regions (SEQ 1D NO:
580; SEQ ID NO: 581; and SEQ ID NO: 582) of the light
chain variable region of SEQ ID NO: 570; and polynucle-
otides encoding the complementarity-determining regions
(SEQ ID NO: 583; SEQ ID NO: 584; and SEQ ID NO: 585)
of'the heavy chain variable region of SEQ ID NO: 571.
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In another embodiment of the invention, polynucleotides
of the invention further comprise, the following polynucle-
otide sequence encoding the kappa constant light chain
sequence of SEQ ID NO: 586:

(SEQ ID NO:
GTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTT

587)

GAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCC
CAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGG
TAACTCCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTA
CAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACA
CAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGT
CACAAAGAGCTTCAACAGGGGAGAGTGT .

In another embodiment of the invention, polynucleotides
of the invention further comprise, the following polynucle-
otide sequence encoding the gamma-1 constant heavy chain
polypeptide sequence of SEQ ID NO: 588:

(SEQ ID NO:
GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAA

589)

GAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTA
CTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAG
CGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTC
CCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGAC
CTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAA
GAGAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTG
CCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCC
ARAAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATG
CGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTG
GTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGA
GGAGCAGTACGCCAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCT
GCACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAA
CAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGG
CAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAG
ATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTAT
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAAC
AACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAAC
GTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACG
CAGAAGAGCCTCTCCCTGTCTCCGGGTAAA .

In one embodiment, the invention is directed to an isolated
polynucleotide comprising a polynucleotide encoding an
anti-IL-6 V,, antibody amino acid sequence selected from
SEQIDNO: 3,18, 19, 22, 38, 54,70, 86,102,117, 118, 123,
139, 155, 171, 187, 203, 219, 235, 251, 267, 283, 299, 315,
331, 347,363, 379, 395, 411, 427, 443, 459, 475, 491, 507,
523, 539, 555 and SEQ ID NO: 571 or encoding a variant
thereof wherein at least one framework residue (FR residue)
has been substituted with an amino acid present at the corre-
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sponding position in a rabbit anti-1L.-6 antibody V, polypep-
tide or a conservative amino acid substitution.

In another embodiment, the invention is directed to an
isolated polynucleotide comprising the polynucleotide
sequence encoding an anti-I[.-6 V; antibody amino acid
sequence of 2, 20, 21,37, 53, 69, 85, 101, 119, 122, 138, 154,
170, 186, 202, 218, 234, 250, 266, 282, 298, 314, 330, 346,
362, 378,394, 410, 426, 442, 458, 474, 490, 506, 522, 538,
554 and SEQ ID NO: 570 or encoding a variant thereof
wherein at least one framework residue (FR residue) has been
substituted with an amino acid present at the corresponding
position in a rabbit anti-IL-6 antibody V, polypeptide or a
conservative amino acid substitution.

Inyet another embodiment, the invention is directed to one
ormore heterologous polynucleotides comprising a sequence
encoding the polypeptides contained in SEQ ID NO:2 and
SEQ ID NO:3; SEQ ID NO:2 and SEQ ID NO:18; SEQ ID
NO:2 and SEQ IDNO:19; SEQ ID NO:20 and SEQ ID NO:3;
SEQIDNO:20 and SEQ ID NO:18; SEQID NO:20 and SEQ
ID NO:19; SEQ ID NO:21 and SEQ ID NO:22; SEQ ID
NO:37 and SEQ ID NO:38; SEQ ID NO:53 and SEQ ID
NO:54; SEQ ID NO:69 and SEQ ID NO:70; SEQ ID NO:85
and SEQ ID NO:86; SEQ ID NO:101 and SEQ ID NO:102;
SEQ ID NO:101 and SEQ ID NO:117; SEQ ID NO:101 and
SEQIDNO:118; SEQIDNO:119 and SEQIDNO:102; SEQ
ID NO:119 and SEQ ID NO:117; SEQ ID NO:119 and SEQ
ID NO:118; SEQ ID N0O:122 and SEQ ID NO:123; SEQ ID
NO:138 and SEQ ID N0:139; SEQ ID NO:154 and SEQ ID
NO:155; SEQ ID NO:170 and SEQ ID NO:171; SEQ ID
NO:186 and SEQ ID NO:187; SEQ ID NO:202 and SEQ ID
NO:203; SEQ ID NO:218 and SEQ ID NO:219; SEQ ID
NO:234 and SEQ ID N0:235; SEQ ID NO:250 and SEQ ID
NO:251; SEQ ID NO:266 and SEQ ID NO:267; SEQ ID
NO:282 and SEQ ID N0:283; SEQ ID NO:298 and SEQ ID
NO:299; SEQ ID NO:314 and SEQ ID NO:315; SEQ ID
NO:330 and SEQ ID NO:331; SEQ ID NO:346 and SEQ ID
NO:347; SEQ ID NO:362 and SEQ ID NO:363; SEQ ID
NO:378 and SEQ ID N0:379; SEQ ID NO:394 and SEQ ID
NO:395; SEQ ID NO:410 and SEQ ID NO:411; SEQ ID
NO:426 and SEQ ID N0:427; SEQ ID NO:442 and SEQ ID
NO:443; SEQ ID NO:458 and SEQ ID NO:459; SEQ ID
NO:474 and SEQ ID N0:475; SEQ ID NO:490 and SEQ ID
NO:491; SEQ ID NO:506 and SEQ ID NO:507; SEQ ID
NO:522 and SEQ ID N0O:523; SEQ ID NO:538 and SEQ ID
NO:539; SEQ ID NO:554 and SEQ ID NO:555; or SEQ ID
NO:570 and SEQ ID NO:571.

In another embodiment, the invention is directed to an
isolated isolated polynucleotide that expresses a polypeptide
containing at least one CDR polypeptide derived from an
anti-1L-6 antibody wherein said expressed polypeptide alone
specifically binds IL-6 or specifically binds IL.-6 when
expressed in association with another polynucleotide
sequence that expresses a polypeptide containing at least one
CDR polypeptide derived from an anti-IL-6 antibody wherein
said at least one CDR is selected from those contained in the
V, orV polypeptides contained in SEQ IDNO: 3,18, 19, 22,
38, 54, 70, 86, 102, 117, 118, 123, 139, 155, 171, 187, 203,
219, 235, 251, 267, 283, 299, 315, 331, 347, 363, 379, 395,
411, 427, 443, 459, 475, 491, 507, 523, 539, 555; 571; 2, 20,
21,37,53,69,85,101,119,122,138, 154,170, 186,202,218,
234, 250, 266, 282, 298, 314, 330, 346, 362, 378, 394, 410,
426,442,458, 474, 490, 506, 522, 538, 554 and SEQ ID NO:
570.

Host cells and vectors comprising said polynucleotides are
also contemplated.

The invention further contemplates vectors comprising the
polynucleotide sequences encoding the variable heavy and



US 9,241,990 B2

129

light chain polypeptide sequences, as well as the individual
complementarity determining regions (CDRs, or hypervari-
able regions) set forth herein, as well as host cells comprising
said sequences. In one embodiment of the invention, the host
cell is a yeast cell. In another embodiment of the invention,
the yeast host cell belongs to the genus Pichia.

Anti-1L-6 Activity

As stated previously, IL-6 is a member of a family of
cytokines that promote cellular responses through a receptor
complex consisting of at least one subunit of the signal-
transducing glycoprotein gp130 and the IL.-6 receptor (IL-
6R). The IL-6R may also be present in a soluble form (sIL-
6R). IL-6 binds to IL.-6R, which then dimerizes the signal-
transducing receptor gp130.

It is believed that the anti-IL-6 antibodies of the invention,
or IL-6 binding fragments thereof, are useful by exhibiting
anti-IL-6 activity. In one non-limiting embodiment of the
invention, the anti-IL-6 antibodies of the invention, or IL-6
binding fragments thereof, exhibit anti-I1L.-6 activity by bind-
ing to IL-6 which may be soluble IL-6 or cell surface
expressed IL-6 and/or may prevent or inhibit the binding of
IL-6 to IL-6R and/or activation (dimerization) of the gp130
signal-transducing glycoprotein and the formation of I1L.-6/
1L-6R/gp130 multimers and the biological effects of any of
the foregoing. The subject anti-I[.-6 antibodies may possess
different antagonistic activities based on where (i.e., epitope)
the particular antibody binds IL.-6 and/or how it affects the
formation of the foregoing I1.-6 complexes and/or multimers
and the biological effects thereof. Consequently, different
anti-IL-6 antibodies according to the invention e.g., may be
better suited for preventing or treating conditions involving
the formation and accumulation of substantial soluble IL-6
such as rheumatoid arthritis whereas other antibodies may be
favored in treatments wherein the prevention of IL-6/IL-6R/
gp130 or IL-6/IL.-6R/gp130 multimers is a desired therapeu-
tic outcome. This can be determined in binding and other
assays.

The anti-IL-6 activity of the anti-IL-6 antibody of the
present invention, and fragments thereof having binding
specificity to IL-6, may also be described by their strength of
binding or their affinity for IL-6. This also may affect their
therapeutic properties. In one embodiment of the invention,
the anti-IL-6 antibodies of the present invention, and frag-
ments thereof having binding specificity to IL-6, bind to IL-6
with a dissociation constant (K,) of less than or equal to
5%1077, 1077, 5x1078, 1078, 5x107°, 107%, 5x107'°, 1071°,
5x107M, 1071, 5%x107'2, 10712, 5%x107"3, 107"3, 51074,
107'%, 5%x107° or 107*. Preferably, the anti-IL-6 antibodies
and fragments thereof bind IL.-6 with a dissociation constant
of less than or equal to 5x107*°.

In another embodiment of the invention, the anti-IL-6
activity of the anti-IL.-6 antibodies of the present invention,
and fragments thereof having binding specificity to IL-6, bind
to IL-6 with an off-rate of less than or equal to 10™* S71,
5%107° S71, 107% 71 5x1079 871, 107° S71, 5x1077 S~ or
1077 S7*. In one embodiment of the invention, the anti-IL-6
antibodies of the invention, and fragments thereof having
binding specificity to IL-6, bind to a linear or conformational
1L-6 epitope.

In a further embodiment of the invention, the anti-IL-6
activity of the anti-IL.-6 antibodies of the present invention,
and fragments thereof having binding specificity to 1L-6,
exhibit anti-IL-6 activity by ameliorating or reducing the
symptoms of; or alternatively treating, or preventing, disecases
and disorders associated with IL.-6. Non-limiting examples of
diseases and disorders associated with IL-6 are set forth infra.
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As noted cancer-related fatigue, cachexia and rheumatoid
arthritis are preferred indications for the subject anti-IL-6
antibodies.

In another embodiment of the invention, the anti-IL-6 anti-
bodies described herein, or IL.-6 binding fragments thereof,
do not have binding specificity for IL.-6R or the gp-130 sig-
nal-transducing glycoprotein.

B-Cell Screening and Isolation

In one embodiment, the present invention provides meth-
ods of isolating a clonal population of antigen-specific B cells
that may be used for isolating at least one antigen-specific
cell. As described and exemplified infra, these methods con-
tain a series of culture and selection steps that can be used
separately, in combination, sequentially, repetitively, or peri-
odically. Preferably, these methods are used for isolating at
least one antigen-specific cell, which can be used to produce
a monoclonal antibody, which is specific to a desired antigen,
or a nucleic acid sequence corresponding to such an antibody.

In one embodiment, the present invention provides a
method comprising the steps of:

a. preparing a cell population comprising at least one anti-
gen-specific B cell;

b. enriching the cell population, e.g., by chromatography,
to form an enriched cell population comprising at least one
antigen-specific B cell;

c. isolating a single B cell from the enriched B cell popu-
lation; and

d. determining whether the single B cell produces an anti-
body specific to the antigen.

In another embodiment, the present invention provides an
improvement to a method of isolating a single, antibody-
producing B cell, the improvement comprising enriching a B
cell population obtained from a host that has been immunized
or naturally exposed to an antigen, wherein the enriching step
precedes any selection steps, comprises at least one culturing
step, and results in a clonal population of B cells that produces
a single monoclonal antibody specific to said antigen.

Throughout this application, a “clonal population of B
cells” refers to a population of B cells that only secrete a
single antibody specific to a desired antigen. That is to say that
these cells produce only one type of monoclonal antibody
specific to the desired antigen.

In the present application, “enriching” a cell population
cells means increasing the frequency of desired cells, typi-
cally antigen-specific cells, contained in a mixed cell popu-
lation, e.g., a B cell-containing isolate derived from a host that
is immunized against a desired antigen. Thus, an enriched cell
population encompasses a cell population having a higher
frequency of antigen-specific cells as a result of an enrich-
ment step, but this population of cells may contain and pro-
duce different antibodies.

The general term “cell population” encompasses pre- and a
post-enrichment cell populations, keeping in mind that when
multiple enrichment steps are performed, a cell population
can be both pre- and post-enrichment. For example, in one
embodiment, the present invention provides a method:

a. harvesting a cell population from an immunized host to
obtain a harvested cell population;

b. creating at least one single cell suspension from the
harvested cell population;

c. enriching at least one single cell suspension to form a
first enriched cell population;

d. enriching the first enriched cell population to form a
second enriched cell population;

e. enriching the second enriched cell population to form a
third enriched cell population; and
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f. selecting an antibody produced by an antigen-specific
cell of the third enriched cell population.

Each cell population may be used directly in the next step,
or it can be partially or wholly frozen for long- or short-term
storage or for later steps. Also, cells from a cell population can
be individually suspended to yield single cell suspensions.
The single cell suspension can be enriched, such that a single
cell suspension serves as the pre-enrichment cell population.
Then, one or more antigen-specific single cell suspensions
together form the enriched cell population; the antigen-spe-
cific single cell suspensions can be grouped together, e.g.,
re-plated for further analysis and/or antibody production.

In one embodiment, the present invention provides a
method of enriching a cell population to yield an enriched cell
population having an antigen-specific cell frequency that is
about 50% to about 100%, or increments therein. Preferably,
the enriched cell population has an antigen-specific cell fre-
quency greater than or equal to about 50%, 60%, 70%, 75%,
80%, 90%, 95%, 99%, or 100%.

In another embodiment, the present invention provides a
method of enriching a cell population whereby the frequency
of antigen-specific cells is increased by at least about 2-fold,
5-fold, 10-fold, 20-fold, 50-fold, 100-fold, or increments
therein.

Throughout this application, the term “increment” is used
to define a numerical value in varying degrees of precision,
e.g., to the nearest 10, 1, 0.1, 0.01, etc. The increment can be
rounded to any measurable degree of precision, and the incre-
ment need not be rounded to the same degree of precision on
both sides of a range. For example, the range 1 to 100 or
increments therein includes ranges such as 20 to 80, 5 to 50,
and 0.4 to 98. When arange is open-ended, e.g., arange ofless
than 100, increments therein means increments between 100
and the measurable limit. For example, less than 100 or incre-
ments therein means 0 to 100 or increments therein unless the
feature, e.g., temperature, is not limited by 0.

Antigen-specificity can be measured with respect to any
antigen. The antigen can be any substance to which an anti-
body can bind including, but not limited to, peptides, proteins
or fragments thereof; carbohydrates; organic and inorganic
molecules; receptors produced by animal cells, bacterial
cells, and viruses; enzymes; agonists and antagonists of bio-
logical pathways; hormones; and cytokines. Exemplary anti-
gens include, but are not limited to, IL-2, IL.-4, IL-6, IL-10,
1L-12, IL-13, IL-18, IFN-a, IFN-y, BAFF, CXCL13, IP-10,
VEGF, EPO, EGF, HRG, Hepatocyte Growth Factor (HGF)
and Hepcidin. Preferred antigens include IL-6, IL.-13, TNF-
a, VEGF-a, Hepatocyte Growth Factor (HGF) and Hepcidin.
In a method utilizing more than one enrichment step, the
antigen used in each enrichment step can be the same as or
different from one another. Multiple enrichment steps with
the same antigen may yield a large and/or diverse population
of antigen-specific cells; multiple enrichment steps with dif-
ferent antigens may yield an enriched cell population with
cross-specificity to the different antigens.

Enriching a cell population can be performed by any cell-
selection means known in the art for isolating antigen-specific
cells. For example, a cell population can be enriched by
chromatographic techniques, e.g., Miltenyi bead or magnetic
bead technology. The beads can be directly or indirectly
attached to the antigen ofinterest. In a preferred embodiment,
the method of enriching a cell population includes at least one
chromatographic enrichment step.

A cell population can also be enriched by performed by any
antigen-specificity assay technique known in the art, e.g., an
ELISA assay or a halo assay. ELISA assays include, but are
not limited to, selective antigen immobilization (e.g., bioti-
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nylated antigen capture by streptavidin, avidin, or neutravidin
coated plate), non-specific antigen plate coating, and through
an antigen build-up strategy (e.g., selective antigen capture
followed by binding partner addition to generate a hetero-
meric protein-antigen complex). The antigen can be directly
or indirectly attached to a solid matrix or support, e.g., a
column. A halo assay comprises contacting the cells with
antigen-loaded beads and labeled anti-host antibody specific
to the host used to harvest the B cells. The label can be, e.g.,
a fluorophore. In one embodiment, at least one assay enrich-
ment step is performed on at least one single cell suspension.
In another embodiment, the method of enriching a cell popu-
lation includes at least one chromatographic enrichment step
and at least one assay enrichment step.

Methods of “enriching” a cell population by size or density
are known in the art. See, e.g., U.S. Pat. No. 5,627,052. These
steps can be used in the present method in addition to enrich-
ing the cell population by antigen-specificity.

The cell populations of the present invention contain at
least one cell capable of recognizing an antigen. Antigen-
recognizing cells include, but are not limited to, B cells,
plasma cells, and progeny thereof. In one embodiment, the
present invention provides a clonal cell population containing
a single type of antigen-specific B-cell, i.e., the cell popula-
tion produces a single monoclonal antibody specific to a
desired antigen.

In such embodiment, it is believed that the clonal antigen-
specific population of B cells consists predominantly of anti-
gen-specific, antibody-secreting cells, which are obtained by
the novel culture and selection protocol provided herein.
Accordingly, the present invention also provides methods for
obtaining an enriched cell population containing at least one
antigen-specific, antibody-secreting cell. In one embodiment,
the present invention provides an enriched cell population
containing about 50% to about 100%, or increments therein,
or greater than or equal to about 60%, 70%, 80%, 90%, or
100% of antigen-specific, antibody-secreting cells.

In one embodiment, the present invention provides a
method of isolating a single B cell by enriching a cell popu-
lation obtained from a host before any selection steps, e.g.,
selecting a particular B cell from a cell population and/or
selecting an antibody produced by a particular cell. The
enrichment step can be performed as one, two, three, or more
steps. In one embodiment, a single B cell is isolated from an
enriched cell population before confirming whether the single
B cell secretes an antibody with antigen-specificity and/or a
desired property.

In one embodiment, a method of enriching a cell popula-
tion is used in a method for antibody production and/or selec-
tion. Thus, the present invention provides a method compris-
ing enriching a cell population before selecting an antibody.
The method can include the steps of: preparing a cell popu-
lation comprising at least one antigen-specific cell, enriching
the cell population by isolating at least one antigen-specific
cell to form an enriched cell population, and inducing anti-
body production from at least one antigen-specific cell. In a
preferred embodiment, the enriched cell population contains
more than one antigen-specific cell. In one embodiment, each
antigen-specific cell of the enriched population is cultured
under conditions that yield a clonal antigen-specific B cell
population before isolating an antibody producing cell there-
from and/or producing an antibody using said B cell, or a
nucleic acid sequence corresponding to such an antibody. In
contrast to prior techniques where antibodies are produced
from a cell population with a low frequency of antigen-spe-
cific cells, the present invention allows antibody selection
from among a high frequency of antigen-specific cells.
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Because an enrichment step is used prior to antibody selec-
tion, the majority of the cells, preferably virtually all of the
cells, used for antibody production are antigen-specific. By
producing antibodies from a population of cells with an
increased frequency of antigen specificity, the quantity and
variety of antibodies are increased.

In the antibody selection methods of the present invention,
an antibody is preferably selected after an enrichment step
and a culture step that results in a clonal population of anti-
gen-specific B cells. The methods can further comprise a step
of sequencing a selected antibody or portions thereof from
one or more isolated, antigen-specific cells. Any method
known in the art for sequencing can be employed and can
include sequencing the heavy chain, light chain, variable
region(s), and/or complementarity determining region(s)
(CDR).

In addition to the enrichment step, the method for antibody
selection can also include one or more steps of screening a
cell population for antigen recognition and/or antibody func-
tionality. For example, the desired antibodies may have spe-
cific structural features, such as binding to a particular epitope
or mimicry of a particular structure; antagonist or agonist
activity; or neutralizing activity, e.g., inhibiting binding
between the antigen and a ligand. In one embodiment, the
antibody functionality screen is ligand-dependent. Screening
for antibody functionality includes, but is not limited to, an in
vitro protein-protein interaction assay that recreates the natu-
ral interaction of the antigen ligand with recombinant recep-
tor protein; and a cell-based response that is ligand dependent
and easily monitored (e.g., proliferation response). In one
embodiment, the method for antibody selection includes a
step of screening the cell population for antibody functional-
ity by measuring the inhibitory concentration (IC50). In one
embodiment, at least one of the isolated, antigen-specific
cells produces an antibody having an IC50 of less than about
100, 50, 30, 25, 10 ug/mL, or increments therein.

In addition to the enrichment step, the method for antibody
selection can also include one or more steps of screening a
cell population for antibody binding strength. Antibody bind-
ing strength can be measured by any method known in the art
(e.g., Biacore). In one embodiment, at least one of the iso-
lated, antigen-specific cells produces an antibody having a
high antigen affinity, e.g., a dissociation constant (Kd) of less
than about 5x107'°® M-1, preferably about 1x107'% to
5%10719, 11072 to 1x1071°, 1x10712t0 7.5x107 1, 1x107 11
to 2x107*", about 1.5x107'" or less, or increments therein. In
this embodiment, the antibodies are said to be affinity mature.
In a preferred embodiment, the affinity of the antibodies is
comparable to or higher than the affinity of any one of Pan-
orex® (edrecolomab), Rituxan® (rituximab), Herceptin®
(traztuzumab), Mylotarg® (gentuzumab), Campath® (alem-
tuzumab), Zevalin™ (ibritumomab), Erbitux™ (cetuximab),
Avastin™ (bevicizumab), Raptiva™ (efalizumab), Remi-
cade® (infliximab), Humira™ (adalimumab), and Xolair™
(omalizumab). Preferably, the affinity of the antibodies is
comparable to or higher than the affinity of Humira™. The
affinity of an antibody can also be increased by known affinity
maturation techniques. In one embodiment, at least one cell
population is screened for at least one of, preferably both,
antibody functionality and antibody binding strength.

In addition to the enrichment step, the method for antibody
selection can also include one or more steps of screening a
cell population for antibody sequence homology, especially
human homology. In one embodiment, at least one of the
isolated, antigen-specific cells produces an antibody that has
a homology to a human antibody of about 50% to about
100%, or increments therein, or greater than about 60%, 70%,
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80%, 85%, 90%, or 95% homologous. The antibodies can be
humanized to increase the homology to a human sequence by
techniques known in the art such as CDR grafting or selec-
tivity determining residue grafting (SDR).

Inanother embodiment, the present invention also provides
the antibodies themselves according to any of the embodi-
ments described above in terms of IC50, Kd, and/or homol-
ogy.

The B cell selection protocol disclosed herein has a number
of intrinsic advantages versus other methods for obtaining
antibody-secreting B cells and monoclonal antibodies spe-
cific to desired target antigens. These advantages include, but
are not restricted to, the following:

First, it has been found that when these selection proce-
dures are utilized with a desired antigen such as IL-6 or
TNF-c, the methods reproducibly result in antigen-specific B
cells capable of generating what appears to be a substantially
comprehensive complement of antibodies, i.e., antibodies
that bind to the various different epitopes of the antigen.
Without being bound by theory, it is hypothesized that the
comprehensive complement is attributable to the antigen
enrichment step that is performed prior to initial B cell recov-
ery. Moreover, this advantage allows for the isolation and
selection of antibodies with different properties as these prop-
erties may vary depending on the epitopic specificity of the
particular antibody.

Second, it has been found that the B cell selection protocol
reproducibly yields a clonal B cell culture containing a single
B cell, or its progeny, secreting a single monoclonal antibody
that generally binds to the desired antigen with a relatively
high binding affinity, i.e. picomolar or better antigen binding
affinities. By contrast, prior antibody selection methods tend
to yield relatively few high affinity antibodies and therefore
require extensive screening procedures to isolate an antibody
with therapeutic potential. Without being bound by theory, it
is hypothesized that the protocol results in both in vivo B cell
immunization of the host (primary immunization) followed
by a second in vitro B cell stimulation (secondary antigen
priming step) that may enhance the ability and propensity of
the recovered clonal B cells to secrete a single high affinity
monoclonal antibody specific to the antigen target.

Third, it has been observed (as shown herein with 1L-6
specific B cells) that the B cell selection protocol reproduc-
ibly yields enriched B cells producing IgG’s that are, on
average, highly selective (antigen specific) to the desired
target. Antigen-enriched B cells recovered by these methods
are believed to contain B cells capable of yielding the desired
full complement of epitopic specificities as discussed above.

Fourth, it has been observed that the B cell selection pro-
tocols, even when used with small antigens, i.e., peptides of
100 amino acids or less, e.g., 5-50 amino acids long, repro-
ducibly give rise to a clonal B cell culture that secretes a single
high affinity antibody to the small antigen, e.g., a peptide.
This is highly surprising as it is generally quite difficult, labor
intensive, and sometimes not even feasible to produce high
affinity antibodies to small peptides. Accordingly, the inven-
tion can be used to produce therapeutic antibodies to desired
peptide targets, e.g., viral, bacterial or autoantigen peptides,
thereby allowing for the production of monoclonal antibodies
with very discrete binding properties or even the production
of a cocktail of monoclonal antibodies to different peptide
targets, e.g., different viral strains. This advantage may espe-
cially be useful in the context of the production of a thera-
peutic or prophylactic vaccine having a desired valency, such
as an HPV vaccine that induces protective immunity to dif-
ferent HPV strains.
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Fifth, the B cell selection protocol, particularly when used
with B cells derived from rabbits, tends to reproducibly yield
antigen-specific antibody sequences that are very similar to
endogenous human immunoglobulins (around 90% similar at
the amino acid level) and that contain CDRs that possess a
length very analogous to human immunoglobulins and there-
fore require little or no sequence modification (typically at
most only a few CDR residues may be modified in the parent
antibody sequence and no framework exogenous residues
introduced) in order to eliminate potential immunogenicity
concerns. In particular, preferably the recombinant antibody
will contain only the host (rabbit) CDR1 and CDR2 residues
required for antigen recognition and the entire CDR3.
Thereby, the high antigen binding affinity of the recovered
antibody sequences produced according to the B cell and
antibody selection protocol remains intact or substantially
intact even with humanization.

In sum, these method can be used to produce antibodies
exhibiting higher binding affinities to more distinct epitopes
by the use of a more efficient protocol than was previously
known.

In a specific embodiment, the present invention provides a
method for identifying a single B cell that secretes an anti-
body specific to a desired antigen and that optionally pos-
sesses at least one desired functional property such as affinity,
avidity, cytolytic activity, and the like by a process including
the following steps:

a. immunizing a host against an antigen;

b. harvesting B cells from the host;

c. enriching the harvested B cells to increase the frequency
of antigen-specific cells;

d. creating at least one single cell suspension;

e. culturing a sub-population from the single cell suspen-
sion under conditions that favor the survival of a single anti-
gen-specific B cell per culture well;

f. isolating B cells from the sub-population; and

g. determining whether the single B cell produces an anti-
body specific to the antigen.

Typically, these methods will further comprise an addi-
tional step of isolating and sequencing, in whole or in part, the
polypeptide and nucleic acid sequences encoding the desired
antibody. These sequences or modified versions or portions
thereof can be expressed in desired host cells in order to
produce recombinant antibodies to a desired antigen.

As noted previously, it is believed that the clonal popula-
tion of B cells predominantly comprises antibody-secreting B
cells producing antibody against the desired antigen. It is also
believed based on experimental results obtained with several
antigens and with different B cell populations that the
clonally produced B cells and the isolated antigen-specific B
cells derived therefrom produced according to the invention
secrete a monoclonal antibody that is typically of relatively
high affinity and moreover is capable of efficiently and repro-
ducibly producing a selection of monoclonal antibodies of
greater epitopic variability as compared to other methods of
deriving monoclonal antibodies from cultured antigen-spe-
cific B cells. In an exemplary embodiment the population of
immune cells used in such B cell selection methods will be
derived from a rabbit. However, other hosts that produce
antibodies, including non-human and human hosts, can alter-
natively be used as a source of immune B cells. It is believed
that the use of rabbits as a source of B cells may enhance the
diversity of monoclonal antibodies that may be derived by the
methods. Also, the antibody sequences derived from rabbits
according to the invention typically possess sequences having
a high degree of sequence identity to human antibody
sequences making them favored for use in humans since they
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should possess little antigenicity. In the course of humaniza-
tion, the final humanized antibody contains a much lower
foreign/host residue content, usually restricted to a subset of
the host CDR residues that differ dramatically due to their
nature versus the human target sequence used in the grafting.
This enhances the probability of complete activity recovery in
the humanized antibody protein.

The methods of antibody selection using an enrichment
step disclosed herein include a step of obtaining a immune
cell-containing cell population from an immunized host.
Methods of obtaining an immune cell-containing cell popu-
lation from an immunized host are known in the art and
generally include inducing an immune response in a host and
harvesting cells from the host to obtain one or more cell
populations. The response can be elicited by immunizing the
host against a desired antigen. Alternatively, the host used as
a source of such immune cells can be naturally exposed to the
desired antigen such as an individual who has been infected
with a particular pathogen such as a bacterium or virus or
alternatively has mounted a specific antibody response to a
cancer that the individual is afflicted with.

Host animals are well-known in the art and include, but are
not limited to, guinea pig, rabbit, mouse, rat, non-human
primate, human, as well as other mammals and rodents,
chicken, cow, pig, goat, and sheep. Preferably the host is a
mammal, more preferably, rabbit, mouse, rat, or human.
When exposed to an antigen, the host produces antibodies as
part of the native immune response to the antigen. As men-
tioned, the immune response can occur naturally, as a result of
disease, or it can be induced by immunization with the anti-
gen. Immunization can be performed by any method known
in the art, such as, by one or more injections of the antigen
with or without an agent to enhance immune response, such
as complete or incomplete Freund’s adjuvant. In another
embodiment, the invention also contemplates intrasplenic
immunization. As an alternative to immunizing a host animal
in vivo, the method can comprise immunizing a host cell
culture in vitro.

After allowing time for the immune response (e.g., as mea-
sured by serum antibody detection), host animal cells are
harvested to obtain one or more cell populations. In a pre-
ferred embodiment, a harvested cell population is screened
for antibody binding strength and/or antibody functionality.
A harvested cell population is preferably from at least one of
the spleen, lymph nodes, bone marrow, and/or peripheral
blood mononuclear cells (PBMCs). The cells can be har-
vested from more than one source and pooled. Certain
sources may be preferred for certain antigens. For example,
the spleen, lymph nodes, and PBMC:s are preferred for 11.-6;
and the lymph nodes are preferred for TNF. The cell popula-
tion is harvested about 20 to about 90 days or increments
therein after immunization, preferably about 50 to about 60
days. A harvested cell population and/or a single cell suspen-
sion therefrom can be enriched, screened, and/or cultured for
antibody selection. The frequency of antigen-specific cells
within a harvested cell population is usually about 1% to
about 5%, or increments therein.

In one embodiment, a single cell suspension from a har-
vested cell population is enriched, preferably by using Milte-
nyi beads. From the harvested cell population having a fre-
quency of antigen-specific cells of about 1% to about 5%, an
enriched cell population is thus derived having a frequency of
antigen-specific cells approaching 100%.

The method of antibody selection using an enrichment step
includes a step of producing antibodies from at least one
antigen-specific cell from an enriched cell population. Meth-
ods of producing antibodies in vitro are well known in the art,
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and any suitable method can be employed. In one embodi-
ment, an enriched cell population, such as an antigen-specific
single cell suspension from a harvested cell population, is
plated at various cell densities, such as 50, 100, 250, 500, or
other increments between 1 and 1000 cells per well. Prefer-
ably, the sub-population comprises no more than about
10,000 antigen-specific, antibody-secreting cells, more pref-
erably about 50-10,000, about 50-5,000, about 50-1,000,
about 50-500, about 50-250 antigen-specific, antibody-se-
creting cells, or increments therein. Then, these sub-popula-
tions are cultured with suitable medium (e.g., an activated T
cell conditioned medium, particularly 1-5% activated rabbit T
cell conditioned medium) on a feeder layer, preferably under
conditions that favor the survival of a single proliferating
antibody-secreting cell per culture well. The feeder layer,
generally comprised of irradiated cell matter, e.g., EL4B
cells, does not constitute part of the cell population. The cells
are cultured in a suitable media for a time sufficient for
antibody production, for example about 1 day to about 2
weeks, about 1 day to about 10 days, at least about 3 days,
about 3 to about 5 days, about 5 days to about 7 days, at least
about 7 days, or other increments therein. In one embodiment,
more than one sub-population is cultured simultaneously.
Preferably, a single antibody-producing cell and progeny
thereof survives in each well, thereby providing a clonal
population of antigen-specific B cells in each well. At this
stage, the immunoglobulin G (IgG) produced by the clonal
population is highly correlative with antigen specificity. In a
preferred embodiment, the IgGs exhibit a correlation with
antigen specificity that is greater than about 50%, more pref-
erably greater than 70%, 85%, 90%, 95%, 99%, or increments
therein. See FIG. 3, which demonstrates an exemplary corre-
lation for IL.-6. The correlations were demonstrated by setting
up B cell cultures under limiting conditions to establish single
antigen-specific antibody products per well. Antigen-specific
versus general IgG synthesis was compared. Three popula-
tions were observed: 1gG that recognized a single format of
antigen (biotinylated and direct coating), detectable IgG and
antigen recognition irrespective of immobilization, and IgG
production alone. IgG production was highly correlated with
antigen-specificity.

A supernatant containing the antibodies is optionally col-
lected, which can be can be enriched, screened, and/or cul-
tured for antibody selection according to the steps described
above. In one embodiment, the supernatant is enriched (pref-
erably by an antigen-specificity assay, especially an ELISA
assay) and/or screened for antibody functionality.

In another embodiment, the enriched, preferably clonal,
antigen-specific B cell population from which a supernatant
described above is optionally screened in order to detect the
presence of the desired secreted monoclonal antibody is used
for the isolation of a few B cells, preferably a single B cell,
which is then tested in an appropriate assay in order to con-
firm the presence of a single antibody-producing B cell in the
clonal B cell population. In one embodiment about 1 to about
20 cells are isolated from the clonal B cell population, pref-
erably less than about 15, 12, 10, 5, or 3 cells, or increments
therein, most preferably a single cell. The screen is preferably
effected by an antigen-specificity assay, especially a halo
assay. The halo assay can be performed with the full length
protein, or a fragment thereof. The antibody-containing
supernatant can also be screened for at least one of: antigen
binding affinity; agonism or antagonism of antigen-ligand
binding, induction or inhibition of the proliferation of a spe-
cific target cell type; induction or inhibition of lysis of a target
cell, and induction or inhibition of a biological pathway
involving the antigen.
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The identified antigen-specific cell can be used to derive
the corresponding nucleic acid sequences encoding the
desired monoclonal antibody. (An Alul digest can confirm
that only a single monoclonal antibody type is produced per
well.) As mentioned above, these sequences can be mutated,
such as by humanization, in order to render them suitable for
use in human medicaments.

As mentioned, the enriched B cell population used in the
process can also be further enriched, screened, and/or cul-
tured for antibody selection according to the steps described
above which can be repeated or performed in a different order.
In a preferred embodiment, at least one cell of an enriched,
preferably clonal, antigen-specific cell population is isolated,
cultured, and used for antibody selection.

Thus, in one embodiment, the present invention provides a
method comprising:

a. harvesting a cell population from an immunized host to
obtain a harvested cell population;

b. creating at least one single cell suspension from a har-
vested cell population;

c. enriching at least one single cell suspension, preferably
by chromatography, to form a first enriched cell population;

d. enriching the first enriched cell population, preferably
by ELISA assay, to form a second enriched cell population
which preferably is clonal, i.e., it contains only a single type
of antigen-specific B cell;

e. enriching the second enriched cell population, prefer-
ably by halo assay, to form a third enriched cell population
containing a single or a few number of B cells that produce an
antibody specific to a desired antigen; and

f. selecting an antibody produced by an antigen-specific
cell isolated from the third enriched cell population.

The method can further include one or more steps of
screening the harvested cell population for antibody binding
strength (affinity, avidity) and/or antibody functionality. Suit-
able screening steps include, but are not limited to, assay
methods that detect: whether the antibody produced by the
identified antigen-specific B cell produces an antibody pos-
sessing a minimal antigen binding affinity, whether the anti-
body agonizes or antagonizes the binding of a desired antigen
to a ligand; whether the antibody induces or inhibits the
proliferation of a specific cell type; whether the antibody
induces or elicits a cytolytic reaction against target cells;
whether the antibody binds to a specific epitope; and whether
the antibody modulates (inhibits or agonizes) a specific bio-
logical pathway or pathways involving the antigen.

Similarly, the method can include one or more steps of
screening the second enriched cell population for antibody
binding strength and/or antibody functionality.

The method can further include a step of sequencing the
polypeptide sequence or the corresponding nucleic acid
sequence of the selected antibody. The method can also
include a step of producing a recombinant antibody using the
sequence, a fragment thereof, or a genetically modified ver-
sion of the selected antibody. Methods for mutating antibody
sequences in order to retain desired properties are well known
to those skilled in the art and include humanization, chimeri-
sation, production of single chain antibodies; these mutation
methods can yield recombinant antibodies possessing desired
effector function, immunogenicity, stability, removal or addi-
tion of glycosylation, and the like. The recombinant antibody
can be produced by any suitable recombinant cell, including,
but not limited to mammalian cells such as CHO, COS, BHK,
HEK-293, bacterial cells, yeast cells, plant cells, insect cells,
and amphibian cells. In one embodiment, the antibodies are
expressed in polyploidal yeast cells, i.e., diploid yeast cells,
particularly Pichia.
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In one embodiment, the method comprises:

a. immunizing a host against an antigen to yield host anti-
bodies;

b. screening the host antibodies for antigen specificity and
neutralization;

c. harvesting B cells from the host;

d. enriching the harvested B cells to create an enriched cell
population having an increased frequency of antigen-specific
cells;

e. culturing one or more sub-populations from the enriched
cell population under conditions that favor the survival of a
single B cell to produce a clonal population in at least one
culture well;

f. determining whether the clonal population produces an
antibody specific to the antigen;

g. isolating a single B cell; and

h. sequencing the nucleic acid sequence of the antibody
produced by the single B cell.

Methods of Humanizing Antibodies

In another embodiment of the invention, there is provided
a method for humanizing antibody heavy and light chains. In
this embodiment, the following method is followed for the
humanization of the heavy and light chains:

Light Chain

1. Identify the amino acid that is the first one following the
signal peptide sequence. This is the start of Framework 1. The
signal peptide starts at the first initiation methionine and is
typically, but not necessarily 22 amino acids in length for
rabbit light chain protein sequences. The start of the mature
polypeptide can also be determined experimentally by N-ter-
minal protein sequencing, or can be predicted using a predic-
tion algorithm. This is also the start of Framework 1 as clas-
sically defined by those in the field.

Example: RbtVL Amino acid residue 1 in FIG. 2, starting
‘AYDM.. ..~

2. Identify the end of Framework 3. This is typically 86-90
amino acids following the start of Framework 1 and is typi-
cally a cysteine residue preceded by two tyrosine residues.
This is the end of the Framework 3 as classically defined by
those in the field.

Example: RbtVL amino acid residue 88 in FIG. 2, ending
as ‘TYYC

3. Use the rabbit light chain sequence of the polypeptide
starting from the beginning of Framework 1 to the end of
Framework 3 as defined above and perform a sequence
homology search for the most similar human antibody protein
sequences. This will typically be a search against human
germline sequences prior to antibody maturation in order to
reduce the possibility of immunogenicity, however any
human sequences can be used. Typically a program like
BLAST can be used to search a database of sequences for the
most homologous. Databases of human antibody sequences
can be found from various sources such as NCBI (National
Center for Biotechnology Information).

Example: RbtVL amino acid sequence from residues num-
bered 1 through 88 in FIG. 2 is BLASTed against a human
antibody germline database. The top three unique returned
sequences are shown in FIG. 2 as [L12A, V1 and Vx02.

4. Generally the most homologous human germline vari-
able light chain sequence is then used as the basis for human-
ization. However those skilled in the art may decide to use
another sequence that wasn’t the highest homology as deter-
mined by the homology algorithm, based on other factors
including sequence gaps and framework similarities.

Example: In FIG. 2, L12A was the most homologous
human germline variable light chain sequence and is used as
the basis for the humanization of RbtVL.
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5. Determine the framework and CDR arrangement (FR1,
FR2, FR3, CDR1 & CDR2) for the human homolog being
used for the light chain humanization. This is using the tra-
ditional layout as described in the field. Align the rabbit
variable light chain sequence with the human homolog, while
maintaining the layout of the framework and CDR regions.

Example: In FIG. 2, the RbtVL sequence is aligned with
the human homologous sequence [L12A, and the framework
and CDR domains are indicated.

6. Replace the human homologous light chain sequence
CDR1 and CDR2 regions with the CDR1 and CDR2
sequences from the rabbit sequence. Ifthere are differences in
length between the rabbit and human CDR sequences then
use the entire rabbit CDR sequences and their lengths. It is
possible that the specificity, affinity and/or immunogenicity
of the resulting humanized antibody may be unaltered if
smaller or larger sequence exchanges are performed, or if
specific residue(s) are altered, however the exchanges as
described have been used successfully, but do not exclude the
possibility that other changes may be permitted.

Example: In FIG. 2, the CDR1 and CDR2 amino acid
residues of the human homologous variable light chain L12A
are replaced with the CDR1 and CDR2 amino acid sequences
from the RbtVL rabbit antibody light chain sequence. The
human L12A frameworks 1, 2 and 3 are unaltered. The result-
ing humanized sequence is shown below as VLh from resi-
dues numbered 1 through 88. Note that the only residues that
are different from the L.12A human sequence are underlined,
and are thus rabbit-derived amino acid residues. In this
example only 8 of the 88 residues are different than the human
sequence.

7. After framework 3 of the new hybrid sequence created in
Step 6, attach the entire CDR3 of the rabbit light chain anti-
body sequence. The CDR3 sequence can be of various
lengths, but is typically 9 to 15 amino acid residues in length.
The CDR3 region and the beginning of the following frame-
work 4 region are defined classically and identifiable by those
skilled in the art. Typically the beginning of Framework 4,
and thus after the end of CDR3 consists of the sequence
‘FGGG . ..” (SEQID NO:666), however some variation may
exist in these residues.

Example: In FIG. 2, the CDR3 of RbtVL (amino acid
residues numbered 89-100) is added after the end of frame-
work 3 in the humanized sequence indicated as VLh.

8. The rabbit light chain framework 4, which is typically
the final 11 amino acid residues of the variable light chain and
begins as indicated in Step 7 above and typically ends with the
amino acid sequence ‘ . . . VVKR’ (SEQ ID NO:667) is
replaced with the nearest human light chain framework 4
homolog, usually from germline sequence. Frequently this
human light chain framework 4 is of the sequence ‘FGGGT-
KVEIKR’ (SEQ ID NO:655). It is possible that other human
light chain framework 4 sequences that are not the most
homologous or otherwise different may be used without
affecting the specificity, affinity and/or immunogenicity of
the resulting humanized antibody. This human light chain
framework 4 sequence is added to the end of the variable light
chain humanized sequence immediately following the CDR3
sequence from Step 7 above. This is now the end of the
variable light chain humanized amino acid sequence.

Example: In FIG. 2, Framework 4 (FR4) of the RbtVL
rabbit light chain sequence is shown above a homologous
human FR4 sequence. The human FR4 sequence is added to
the humanized variable light chain sequence (VLh) right after
the end of the CD3 region added in Step 7 above.
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Heavy Chain

1. Identify the amino acid that is the first one following the
signal peptide sequence. This is the start of Framework 1. The
signal peptide starts at the first initiation methionine and is
typically 19 amino acids in length for rabbit heavy chain
protein sequences. Typically, but not necessarily always, the
final 3 amino acid residues of a rabbit heavy chain signal
peptideare “ .. . VQC’, followed by the start of Framework 1.
The start of the mature polypeptide can also be determined
experimentally by N-terminal protein sequencing, or can be
predicted using a prediction algorithm. This is also the start of
Framework 1 as classically defined by those in the field.

Example: RbtVH Amino acid residue 1 in FIG. 2, starting
‘QEQL....

2. Identify the end of Framework 3. This is typically 95-100
amino acids following the start of Framework 1 and typically
has the final sequence of . . . CAR' (although the alanine can
also be a valine). This is the end of the Framework 3 as
classically defined by those in the field.

Example: RbtVH amino acid residue 98 in FIG. 2, ending
as “...FCVR’.

3. Use the rabbit heavy chain sequence of the polypeptide
starting from the beginning of Framework 1 to the end of
Framework 3 as defined above and perform a sequence
homology search for the most similar human antibody protein
sequences. This will typically be against a database ofhuman
germline sequences prior to antibody maturation in order to
reduce the possibility of immunogenicity, however any
human sequences can be used. Typically a program like
BLAST can be used to search a database of sequences for the
most homologous. Databases of human antibody sequences
can be found from various sources such as NCBI (National
Center for Biotechnology Information).

Example: RbtVH amino acid sequence from residues num-
bered 1 through 98 in FIG. 2 is BLASTed against a human
antibody germline database. The top three unique returned
sequences are shown in FIG. 2 as 3-64-04, 3-66-04, and
3-53-02.

4. Generally the most homologous human germline vari-
able heavy chain sequence is then used as the basis for
humanization. However those skilled in the art may decide to
use another sequence that wasn’t the most homologous as
determined by the homology algorithm, based on other fac-
tors including sequence gaps and framework similarities.

Example: 3-64-04 in FIG. 2 was the most homologous
human germline variable heavy chain sequence and is used as
the basis for the humanization of RbtVH.

5. Determine the framework and CDR arrangement (FR1,
FR2, FR3, CDR1 & CDR2) for the human homolog being
used for the heavy chain humanization. This is using the
traditional layout as described in the field. Align the rabbit
variable heavy chain sequence with the human homolog,
while maintaining the layout of the framework and CDR
regions.

Example: In FIG. 2, the RbtVH sequence is aligned with
the human homologous sequence 3-64-04, and the frame-
work and CDR domains are indicated.

6. Replace the human homologous heavy chain sequence
CDR1 and CDR2 regions with the CDR1 and CDR2
sequences from the rabbit sequence. Ifthere are differences in
length between the rabbit and human CDR sequences then
use the entire rabbit CDR sequences and their lengths. In
addition, it may be necessary to replace the final three amino
acids of the human heavy chain Framework 1 region with the
final three amino acids of the rabbit heavy chain Framework
1. Typically but not always, in rabbit heavy chain Framework
1 these three residues follow a Glycine residue preceded by a
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Serine residue. In addition, it may be necessary replace the
final amino acid of the human heavy chain Framework 2
region with the final amino acid of the rabbit heavy chain
Framework 2. Typically, but not necessarily always, this is a
Glycine residue preceded by an Isoleucine residue in the
rabbit heavy chain Framework 2. It is possible that the speci-
ficity, affinity and/or immunogenicity of the resulting human-
ized antibody may be unaltered if smaller or larger sequence
exchanges are performed, or if specific residue(s) are altered,
however the exchanges as described have been used success-
fully, but do not exclude the possibility that other changes
may be permitted. For example, a tryptophan amino acid
residue typically occurs four residues prior to the end of the
rabbit heavy chain CDR2 region, whereas in human heavy
chain CDR2 this residue is typically a Serine residue. Chang-
ing this rabbit tryptophan residue to a the human Serine
residue at this position has been demonstrated to have mini-
mal to no effect on the humanized antibody’s specificity or
affinity, and thus further minimizes the content of rabbit
sequence-derived amino acid residues in the humanized
sequence.

Example: In FIG. 2, The CDR1 and CDR2 amino acid
residues of the human homologous variable heavy chain are
replaced with the CDR1 and CDR2 amino acid sequences
from the RbtVH rabbit antibody light chain sequence, except
for the boxed residue, which is tryptophan in the rabbit
sequence (position number 63) and Serine at the same posi-
tion in the human sequence, and is kept as the human Serine
residue. In addition to the CDR1 and CDR2 changes, the final
three amino acids of Framework 1 (positions 28-30) as well as
the final residue of Framework 2 (position 49) are retained as
rabbit amino acid residues instead of human. The resulting
humanized sequence is shown below as VHh from residues
numbered 1 through 98. Note that the only residues that are
different from the 3-64-04 human sequence are underlined,
and are thus rabbit-derived amino acid residues. In this
example only 15 of the 98 residues are different than the
human sequence.

7. After framework 3 of the new hybrid sequence created in
Step 6, attach the entire CDR3 of the rabbit heavy chain
antibody sequence. The CDR3 sequence can be of various
lengths, but is typically 5 to 19 amino acid residues in length.
The CDR3 region and the beginning of the following frame-
work 4 region are defined classically and are identifiable by
those skilled in the art. Typically the beginning of framework
4, and thus after the end of CDR3 consists of the sequence
WGXG . . . (where X is usually Q or P), however some
variation may exist in these residues.

Example: The CDR3 of RbtVH (amino acid residues num-
bered 99-110) is added after the end of framework 3 in the
humanized sequence indicated as VHh.

8. The rabbit heavy chain framework 4, which is typically
the final 11 amino acid residues of the variable heavy chain
and begins as indicated in Step 7 above and typically ends
with the amino acid sequence * ... TVSS’ (SEQ ID NO: 668)
is replaced with the nearest human heavy chain framework 4
homolog, usually from germline sequence. Frequently this
human heavy chain framework 4 is of the sequence °
WGQGTLVTVSS’ (SEQ ID NO:661). It is possible that
other human heavy chain framework 4 sequences that are not
the most homologous or otherwise different may be used
without affecting the specificity, affinity and/or immunoge-
nicity of the resulting humanized antibody. This human heavy
chain framework 4 sequence is added to the end of the vari-
able heavy chain humanized sequence immediately follow-
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ing the CDR3 sequence from Step 7 above. This is now the
end of the variable heavy chain humanized amino acid
sequence.

Example: In FIG. 2, framework 4 (FR4) of the RbtVH
rabbit heavy chain sequence is shown above a homologous
human heavy FR4 sequence. The human FR4 sequence is
added to the humanized variable heavy chain sequence (VHh)
right after the end of the CD3 region added in Step 7 above.
Methods of Producing Antibodies and Fragments Thereof

The invention is also directed to the production of the
antibodies described herein or fragments thereof. Recombi-
nant polypeptides corresponding to the antibodies described
herein or fragments thereof are secreted from polyploidal,
preferably diploid or tetraploid strains of mating competent
yeast. In an exemplary embodiment, the invention is directed
to methods for producing these recombinant polypeptides in
secreted form for prolonged periods using cultures compris-
ing polyploid yeast, i.e., at least several days to a week, more
preferably at least a month or several months, and even more
preferably at least 6 months to a year or longer. These poly-
ploid yeast cultures will express at least 10-25 mg/liter of the
polypeptide, more preferably at least 50-250 mg/liter, still
more preferably at least 500-1000 mg/liter, and most prefer-
ably a gram per liter or more of the recombinant
polypeptide(s).

In one embodiment of the invention a pair of genetically
marked yeast haploid cells are transformed with expression
vectors comprising subunits of a desired heteromultimeric
protein. One haploid cell comprises a first expression vector,
and a second haploid cell comprises a second expression
vector. In another embodiment diploid yeast cells will be
transformed with one or more expression vectors that provide
for the expression and secretion of one or more of the recom-
binant polypeptides. In still another embodiment a single
haploid cell may be transformed with one or more vectors and
used to produce a polyploidal yeast by fusion or mating
strategies. In yet another embodiment a diploid yeast culture
may be transformed with one or more vectors providing for
the expression and secretion of a desired polypeptide or
polypeptides. These vectors may comprise vectors e.g., lin-
earized plasmids or other linear DNA products that integrate
into the yeast cell’s genome randomly, through homologous
recombination, or using a recombinase such as Cre/L.ox or
Flp/Frt. Optionally, additional expression vectors may be
introduced into the haploid or diploid cells; or the first or
second expression vectors may comprise additional coding
sequences; for the synthesis of heterotrimers; heterotetram-
ers; etc. The expression levels of the non-identical polypep-
tides may be individually calibrated, and adjusted through
appropriate selection, vector copy number, promoter strength
and/or induction and the like. The transformed haploid cells
are genetically crossed or fused. The resulting diploid or
tetraploid strains are utilized to produce and secrete fully
assembled and biologically functional proteins, humanized
antibodies described herein or fragments thereof.

The use of diploid or tetraploid cells for protein production
provides for unexpected benefits. The cells can be grown for
production purposes, i.e. scaled up, and for extended periods
of'time, in conditions that can be deleterious to the growth of
haploid cells, which conditions may include high cell density;
growth in minimal media; growth at low temperatures; stable
growth in the absence of selective pressure; and which may
provide for maintenance of heterologous gene sequence
integrity and maintenance of high level expression over time.
Without wishing to be bound thereby, the inventors theorize
that these benefits may arise, at least in part, from the creation
of diploid strains from two distinct parental haploid strains.
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Such haploid strains can comprise numerous minor
autotrophic mutations, which mutations are complemented in
the diploid or tetraploid, enabling growth and enhanced pro-
duction under highly selective conditions.

Transformed mating competent haploid yeast cells provide
a genetic method that enables subunit pairing of a desired
protein. Haploid yeast strains are transformed with each of
two expression vectors, a first vector to direct the synthesis of
one polypeptide chain and a second vector to direct the syn-
thesis of a second, non-identical polypeptide chain. The two
haploid strains are mated to provide a diploid host where
optimized target protein production can be obtained.

Optionally, additional non-identical coding sequence(s)
are provided. Such sequences may be present on additional
expression vectors or in the first or the second expression
vectors. As is known in the art, multiple coding sequences
may be independently expressed from individual promoters;
or may be coordinately expressed through the inclusion of an
“internal ribosome entry site” or “IRES”, which is an element
that promotes direct internal ribosome entry to the initiation
codon, such as ATG, of a cistron (a protein encoding region),
thereby leading to the cap-independent translation of the
gene. IRES elements functional in yeast are described by
Thompson et al. (2001) PN.A4.S. 98:12866-12868.

In one embodiment of the invention, antibody sequences
are produced in combination with a secretory J chain, which
provides for enhanced stability of IgA (see U.S. Pat. Nos.
5,959,177, and 5,202,422).

In a preferred embodiment the two haploid yeast strains are
each auxotrophic, and require supplementation of media for
growth of the haploid cells. The pair of auxotrophs are
complementary, such that the diploid product will grow in the
absence of the supplements required for the haploid cells.
Many such genetic markers are known in yeast, including
requirements for amino acids (e.g. met, lys, his, arg, etc.),
nucleosides (e.g. ura3, adel, etc.); and the like. Amino acid
markers may be preferred for the methods of the invention.
Alternatively diploid cells which contain the desired vectors
can be selected by other means, e.g., by use of other markers,
such as green fluorescent protein, antibiotic resistance genes,
various dominant selectable markers, and the like.

Two transformed haploid cells may be genetically crossed
and diploid strains arising from this mating event selected by
their hybrid nutritional requirements and/or antibiotic resis-
tance spectra. Alternatively, populations of the two trans-
formed haploid strains are spheroplasted and fused, and dip-
loid progeny regenerated and selected. By either method,
diploid strains can be identified and selectively grown based
on their ability to grow in different media than their parents.
For example, the diploid cells may be grown in minimal
medium that may include antibiotics. The diploid synthesis
strategy has certain advantages. Diploid strains have the
potential to produce enhanced levels of heterologous protein
through broader complementation to underlying mutations,
which may impact the production and/or secretion of recom-
binant protein. Furthermore, once stable strains have been
obtained, any antibiotics used to select those strains do not
necessarily need to be continuously present in the growth
media.

As noted above, in some embodiments a haploid yeast may
be transformed with a single or multiple vectors and mated or
fused with a non-transformed cell to produce a diploid cell
containing the vector or vectors. In other embodiments, a
diploid yeast cell may be transformed with one or more vec-
tors that provide for the expression and secretion of a desired
heterologous polypeptide by the diploid yeast cell.
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In one embodiment of the invention, two haploid strains are
transformed with a library of polypeptides, e.g. a library of
antibody heavy or light chains. Transformed haploid cells that
synthesize the polypeptides are mated with the complemen-
tary haploid cells. The resulting diploid cells are screened for
functional protein. The diploid cells provide a means of rap-
idly, conveniently and inexpensively bringing together a large
number of combinations of polypeptides for functional test-
ing. This technology is especially applicable for the genera-
tion of heterodimeric protein products, where optimized sub-
unit synthesis levels are critical for functional protein
expression and secretion.

In another embodiment of the invention, the expression
level ratio of the two subunits is regulated in order to maxi-
mize product generation. Heterodimer subunit protein levels
have been shown previously to impact the final product gen-
eration (Simmons L. C, J Immunol Methods. 2002 May 1;
263(1-2):133-47). Regulation can be achieved prior to the
mating step by selection for a marker present on the expres-
sion vector. By stably increasing the copy number of the
vector, the expression level can be increased. In some cases, it
may be desirable to increase the level of one chain relative to
the other, so as to reach a balanced proportion between the
subunits of the polypeptide. Antibiotic resistance markers are
useful for this purpose, e.g. Zeocin resistance marker, G418
resistance, etc. and provide a means of enrichment for strains
that contain multiple integrated copies of an expression vec-
tor in a strain by selecting for transformants that are resistant
to higher levels of Zeocin or G418. The proper ratio, e.g. 1:1;
1:2; etc. of the subunit genes may be important for efficient
protein production. Even when the same promoter is used to
transcribe both subunits, many other factors contribute to the
final level of protein expressed and therefore, it can be useful
to increase the number of copies of one encoded gene relative
to the other. Alternatively, diploid strains that produce higher
levels of a polypeptide, relative to single copy vector strains,
are created by mating two haploid strains, both of which have
multiple copies of the expression vectors.

Host cells are transformed with the above-described
expression vectors, mated to form diploid strains, and cul-
tured in conventional nutrient media modified as appropriate
for inducing promoters, selecting transformants or amplify-
ing the genes encoding the desired sequences. A number of
minimal media suitable for the growth of yeast are known in
the art. Any of these media may be supplemented as necessary
with salts (such as sodium chloride, calcium, magnesium, and
phosphate), bufters (such as phosphate, HEPES), nucleosides
(such as adenosine and thymidine), antibiotics, trace ele-
ments, and glucose or an equivalent energy source. Any other
necessary supplements may also be included at appropriate
concentrations that would be known to those skilled in the art.
The culture conditions, such as temperature, pH and the like,
are those previously used with the host cell selected for
expression, and will be apparent to the ordinarily skilled
artisan.

Secreted proteins are recovered from the culture medium.
A protease inhibitor, such as phenyl methyl sulfonyl fluoride
(PMSF) may be useful to inhibit proteolytic degradation dur-
ing purification, and antibiotics may be included to prevent
the growth of adventitious contaminants. The composition
may be concentrated, filtered, dialyzed, etc., using methods
known in the art.

The diploid cells of the invention are grown for production
purposes. Such production purposes desirably include
growth in minimal media, which media lacks pre-formed
amino acids and other complex biomolecules, e.g., media
comprising ammonia as a nitrogen source, and glucose as an
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energy and carbon source, and salts as a source of phosphate,
calcium and the like. Preferably such production media lacks
selective agents such as antibiotics, amino acids, purines,
pyrimidines, etc. The diploid cells can be grown to high cell
density, for example at least about 50 g/L.; more usually at
least about 100 g/L; and may be at least about 300, about 400,
about 500 g/L, or more.

In one embodiment of the invention, the growth of the
subject cells for production purposes is performed at low
temperatures, which temperatures may be lowered during log
phase, during stationary phase, or both. The term “low tem-
perature” refers to temperatures of at least about 15° C., more
usually at least about 17° C., and may be about 20° C., and is
usually not more than about 25° C., more usually not more
than about 22° C. In another embodiment of the invention, the
low temperature is usually not more than about 28° C. Growth
temperature can impact the production of full-length secreted
proteins in production cultures, and decreasing the culture
growth temperature can strongly enhance the intact product
yield. The decreased temperature appears to assist intracellu-
lar trafficking through the folding and post-translational pro-
cessing pathways used by the host to generate the target
product, along with reduction of cellular protease degrada-
tion.

The methods of the invention provide for expression of
secreted, active protein, preferably a mammalian protein. In
one embodiment, secreted, “active antibodies”, as used
herein, refers to a correctly folded multimer of at least two
properly paired chains, which accurately binds to its cognate
antigen. Expression levels of active protein are usually at least
about 10-50 mg/liter culture, more usually at least about 100
mg/liter, preferably at least about 500 mg/liter, and may be
1000 mg/liter or more.

The methods of the invention can provide for increased
stability of the host and heterologous coding sequences dur-
ing production. The stability is evidenced, for example, by
maintenance of high levels of expression of time, where the
starting level of expression is decreased by not more than
about 20%, usually not more than 10%, and may be decreased
by not more than about 5% over about 20 doublings, 50
doublings, 100 doublings, or more.

The strain stability also provides for maintenance of het-
erologous gene sequence integrity over time, where the
sequence of the active coding sequence and requisite tran-
scriptional regulatory elements are maintained in at least
about 99% of the diploid cells, usually in at least about 99.9%
of'the diploid cells, and preferably in at least about 99.99% of
the diploid cells over about 20 doublings, 50 doublings, 100
doublings, or more. Preferably, substantially all of the diploid
cells maintain the sequence of the active coding sequence and
requisite transcriptional regulatory elements.

Other methods of producing antibodies are well known to
those of ordinary skill in the art. For example, methods of
producing chimeric antibodies are now well known in the art
(See, for example, U.S. Pat. No. 4,816,567 to Cabilly et al.;
Morrison et al., PN.A.S. USA, 81:8651-55 (1984); Neu-
berger, M. S. et al., Nature, 314:268-270 (1985); Boulianne,
G. L. et al,, Nature, 312:643-46 (1984), the disclosures of
each of which are herein incorporated by reference in their
entireties).

Likewise, other methods of producing humanized antibod-
ies are now well known in the art (See, for example, U.S. Pat.
Nos. 5,530,101, 5,585,089, 5,693,762, and 6,180,370 to
Queen et al; U.S. Pat. Nos. 5,225,539 and 6,548,640 to Win-
ter; U.S. Pat. Nos. 6,054,297, 6,407,213 and 6,639,055 to
Carter et al; U.S. Pat. No. 6,632,927 to Adair; Jones, P. T. et al,
Nature, 321:522-525 (1986); Reichmann, L., et al, Nature,
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332:323-327 (1988); Verhoeyen, M, et al, Science, 239:1534-
36 (1988), the disclosures of each of which are herein incor-
porated by reference in their entireties).

Antibody polypeptides of the invention having IL.-6 bind-
ing specificity may also be produced by constructing, using
conventional techniques well known to those of ordinary skill
in the art, an expression vector containing an operon and a
DNA sequence encoding an antibody heavy chain in which
the DNA sequence encoding the CDRs required for antibody
specificity is derived from a non-human cell source, prefer-
ably a rabbit B-cell source, while the DNA sequence encod-
ing the remaining parts of the antibody chain is derived from
a human cell source.

A second expression vector is produced using the same
conventional means well known to those of ordinary skill in
the art, said expression vector containing an operon and a
DNA sequence encoding an antibody light chain in which the
DNA sequence encoding the CDRs required for antibody
specificity is derived from a non-human cell source, prefer-
ably a rabbit B-cell source, while the DNA sequence encod-
ing the remaining parts of the antibody chain is derived from
a human cell source.

The expression vectors are transfected into a host cell by
convention techniques well known to those of ordinary skill
in the art to produce a transfected host cell, said transfected
host cell cultured by conventional techniques well known to
those of ordinary skill in the art to produce said antibody
polypeptides.

The host cell may be co-transfected with the two expres-
sion vectors described above, the first expression vector con-
taining DNA encoding an operon and a light chain-derived
polypeptide and the second vector containing DNA encoding
an operon and a heavy chain-derived polypeptide. The two
vectors contain different selectable markers, but preferably
achieve substantially equal expression of the heavy and light
chain polypeptides. Alternatively, a single vector may be
used, the vector including DNA encoding both the heavy and
light chain polypeptides. The coding sequences for the heavy
and light chains may comprise cDNA.

The host cells used to express the antibody polypeptides
may be either a bacterial cell such as E. colit, or a eukaryotic
cell. In a particularly preferred embodiment of the invention,
amammalian cell of a well-defined type for this purpose, such
as amyeloma cell or a Chinese hamster ovary (CHO) cell line
may be used.

The general methods by which the vectors may be con-
structed, transfection methods required to produce the host
cell and culturing methods required to produce the antibody
polypeptides from said host cells all include conventional
techniques. Although preferably the cell line used to produce
the antibody is a mammalian cell line, any other suitable cell
line, such as a bacterial cell line such as an E. coli-derived
bacterial strain, or a yeast cell line, may alternatively be used.

Similarly, once produced the antibody polypeptides may
be purified according to standard procedures in the art, such
as for example cross-flow filtration, ammonium sulphate pre-
cipitation, affinity column chromatography and the like.

The antibody polypeptides described herein may also be
used for the design and synthesis of either peptide or non-
peptide mimetics that would be useful for the same therapeu-
tic applications as the antibody polypeptides of the invention.
See, for example, Saragobi et al, Science, 253:792-795
(1991), the contents of which is herein incorporated by ref-
erence in its entirety.

10

15

20

25

30

35

40

45

50

55

60

65

148

Screening Assays

The invention also includes screening assays designed to
assistin the identification of diseases and disorders associated
with IL-6 in patients exhibiting symptoms of an IL-6 associ-
ated disease or disorder.

In one embodiment of the invention, the anti-IL-6 antibod-
ies of the invention, or IL-6 binding fragments thereof, are
used to detect the presence of IL-6 in a biological sample
obtained from a patient exhibiting symptoms of a disease or
disorder associated with IL.-6. The presence of IL-6, or
elevated levels thereof when compared to pre-disease levels
of IL-6 in a comparable biological sample, may be beneficial
in diagnosing a disease or disorder associated with IL-6.

Another embodiment of the invention provides a diagnos-
tic or screening assay to assist in diagnosis of diseases or
disorders associated with IL.-6 in patients exhibiting symp-
toms of an IL-6 associated disease or disorder identified
herein, comprising assaying the level of IL-6 expression in a
biological sample from said patient using a post-translation-
ally modified anti-IL-6 antibody or binding fragment thereof.
The anti-IL.-6 antibody or binding fragment thereof may be
post-translationally modified to include a detectable moiety
such as set forth previously in the disclosure.

The IL-6 level in the biological sample is determined using
a modified anti-IL-6 antibody or binding fragment thereof as
set forth herein, and comparing the level of IL-6 in the bio-
logical sample against a standard level of IL-6 (e.g., the level
in normal biological samples). The skilled clinician would
understand that some variability may exist between normal
biological samples, and would take that into consideration
when evaluating results.

The above-recited assay may also be useful in monitoring
a disease or disorder, where the level of IL-6 obtained in a
biological sample from a patient believed to have an IL-6
associated disease or disorder is compared with the level of
IL-6 in prior biological samples from the same patient, in
order to ascertain whether the IL.-6 level in said patient has
changed with, for example, a treatment regimen.

The invention is also directed to a method of in vivo imag-
ing which detects the presence of cells which express 1L-6
comprising administering a diagnostically effective amount
of'a diagnostic composition. Said in vivo imaging is useful for
the detection and imaging of I[.-6 expressing tumors or
metastases and I[.-6 expressing inflammatory sites, for
example, and can be used as part of a planning regimen for
design of an effective cancer or arthritis treatment protocol.
The treatment protocol may include, for example, one or
more of radiation, chemotherapy, cytokine therapy, gene
therapy, and antibody therapy, as well as an anti-I[.-6 anti-
body or fragment thereof.

A skilled clinician would understand that a biological
sample includes, but is not limited to, sera, plasma, urine,
saliva, mucous, pleural fluid, synovial fluid and spinal fluid.
Methods of Ameliorating or Reducing Symptoms of or Treat-
ing, or Preventing, Diseases and Disorders Associated with,
IL-6

In an embodiment of the invention, IL-6 antagonists
described herein are useful for ameliorating or reducing the
symptoms of, or treating, or preventing, diseases and disor-
ders associated with I[.-6. IL-6 antagonists described herein
can also be administered in a therapeutically effective amount
to patients in need of treatment of diseases and disorders
associated with IL-6 in the form of a pharmaceutical compo-
sition as described in greater detail below.

In one embodiment of the invention, IL.-6 antagonists
described herein are useful for ameliorating or reducing the
symptoms of, or treating, or preventing, diseases and disor-
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ders associated with elevated C-reactive protein (CRP). Such
diseases include any disease that exhibits chronic inflamma-
tion, e.g., rheumatoid arthritis, juvenile rheumatoid arthritis,
psoriasis, psoriatic arthropathy, ankylosing spondylitis, sys-
temic lupus erythematosis, Crohn’s disease, ulcerative coli-
tis, pemphigus, dermatomyositis, polymyositis, polymyalgia
rheumatica, giant cell arteritis, vasculitis, polyarteritis
nodosa, Wegener’s granulomatosis, Kawasaki disease, iso-
lated CNS wvasculitis, Churg-Strauss arteritis, microscopic
polyarteritis, microscopic polyangiitis, Henoch-Schonlein
purpura, essential cryoglobulinemic vasculitis, rheumatoid
vasculitis, cryoglobulinemia, relapsing polychondritis, Beh-
cet’s disease, Takayasu’s arteritis, ischemic heart disease,
stroke, multiple sclerosis, sepsis, vasculitis secondary to viral
infection (e.g., hepatitis B, hepatitis C, HIV, cytomegalovi-
rus, Epstein-Barr virus, Parvo B 19 virus, etc.), Buerger’s
Disease, cancer, advanced cancer, Osteoarthritis, systemic
sclerosis, CREST syndrome, Reiter’s disease, Paget’s dis-
ease of bone, Sjogran’s syndrome, diabetes type 1, diabetes
type 2, familial Mediterrean fever, autoimmune thrombocy-
topenia, autoimmune hemolytic anemia, autoimmune thyroid
diseases, pernicious anemia, vitiligo, alopecia greata, pri-
mary biliary cirrhosis, autoimmune chronic active hepatitis,
alcoholic cirrhosis, viral hepatitis including hepatitis Band C,
other organ specific autoimmune diseases, burns, idiopathic
pulmonary fibrosis, chronic obstructive pulmonary disease,
allergic asthma, other allergic conditions or any combination
thereof.

In one embodiment of the invention, I[.-6 antagonists
described herein are useful for ameliorating or reducing the
symptoms of, or treating, or preventing, diseases and disor-
ders associated with reduced serum albumin, e.g. rheumatoid
arthritis, cancer, advanced cancer, liver disease, renal disease,
inflammatory bowel disease, celiac’s disease, trauma, burns,
other diseases associated with reduced serum albumin, or any
combination thereof.

In another embodiment of the invention, IL.-6 antagonists
described herein are administered to a patient in combination
with another active agent. For example, IL-6 antagonist may
be co-administered with one or more chemotherapy agents,
such as VEGF antagonists, EGFR antagonists, platins, taxols,
irinotecan, S-fluorouracil, gemcytabine, leucovorine, ste-
roids, cyclophosphamide, melphalan, vinca alkaloids (e.g.,
vinblastine, vincristine, vindesine and vinorelbine), mus-
tines, tyrosine kinase inhibitors, radiotherapy, sex hormone
antagonists, selective androgen receptor modulators, selec-
tive estrogen receptor modulators, PDGF antagonists, TNF
antagonists, IL.-1 antagonists, interleukins (e.g. 1L-12 or
1L-2), IL-12R antagonists, Toxin conjugated monoclonal
antibodies, tumor antigen specific monoclonal antibodies,
Erbitux, Avastin, Pertuzumab, anti-CD20 antibodies, Rit-
uxan, ocrelizumab, ofatumumab, DXI1.625, herceptin, or any
combination thereof.

In one embodiment of the invention, anti-IL-6 antibodies
described herein, or fragments thereof, are useful for amelio-
rating or reducing the symptoms of, or treating, or preventing,
diseases and disorders associated with fatigue. Diseases and
disorders associated with fatigue include, but are not limited
to, general fatigue, exercise-induced fatigue, cancer-related
fatigue, fibromyalgia, inflammatory disease-related fatigue
and chronic fatigue syndrome. See, for example, Esper D H,
et al, The cancer cachexia syndrome: a review of metabolic
and clinical manifestations, Nutr Clin Pract., 2005 August; 20
(4):369-76; Vgontzas A N, et al, IL-6 and its circadian secre-
tion in humans, Neuroimmunomodulation, 2005; 12(3):131-
40; Robson-Ansley, P J, et al, Acute interleukin-6 adminis-
tration impairs athletic performance in healthy, trained male
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runners, Can J Appl Physiol., 2004 August; 29(4):411-8;
Shephard R J., Cytokine responses to physical activity, with
particular reference to IL-6: sources, actions, and clinical
implications, Crit. Rev Immunol., 2002; 22(3):165-82;
Arnold, M C, et al, Using an interleukin-6 challenge to evalu-
ate neuropsychological performance in chronic fatigue syn-
drome, Psychol Med., 2002 August; 32(6):1075-89;
Kurzrock R., The role of cytokines in cancer-related fatigue,
Cancer, 2001 Sep. 15; 92(6 Suppl):1684-8; Nishimoto N, et
al, Improvement in Castleman’s disease by humanized anti-
interleukin-6 receptor antibody therapy, Blood, 2000 Jan. 1;
95 (1):56-61; Vgontzas A N, et al, Circadian interleukin-6
secretion and quantity and depth of sleep, J Clin Endocrinol
Metab., 1999 August; 84(8):2603-7; and Spath-Schwalbe E,
et al, Acute effects of recombinant human interleukin 6 on
endocrine and central nervous sleep functions in healthy men,
J Clin Endocrinol Metab., 1998 May; 83(5):1573-9; the dis-
closures of each of which are herein incorporated by refer-
ence in their entireties.

In a preferred embodiment of the invention, anti-1L.-6 anti-
bodies described herein, or fragments thereof, are useful for
ameliorating or reducing the symptoms of, or treating, or
preventing, cachexia. Diseases and disorders associated with
cachexia include, but are not limited to, cancer-related
cachexia, cardiac-related cachexia, respiratory-related
cachexia, renal-related cachexia and age-related cachexia.
See, for example, Barton, B E., Interleukin-6 and new strat-
egies for the treatment of cancer, hyperproliferative diseases
and paraneoplastic syndromes, Expert Opin Ther Targets,
2005 August; 9(4):737-52; Zaki MI-1, et al, CNTO 328, a
monoclonal antibody to IL-6, inhibits human tumor-induced
cachexia in nude mice, Int J Cancer, 2004 Sep. 10; 111(4):
592-5; Trikha M, et al, Targeted anti-interleukin-6 mono-
clonal antibody therapy for cancer: a review of the rationale
and clinical evidence, Clin Cancer Res., 2003 Oct. 15; 9(13):
4653-65; Lelli G, et al, Treatment of the cancer anorexia-
cachexia syndrome: a critical reappraisal, J. Chemother.,
2003 June; 15(3):220-5; Argiles ] M, et al, Cytokines in the
pathogenesis of cancer cachexia, Curr Opin Clin Nutr Metab
Care, 2003 July; 6(4):401-6; Barton BE., IL-6-like cytokines
and cancer cachexia: consequences of chronic inflammation,
Immunol Res., 2001; 23(1):41-58; Yamashita J I, et al,
Medroxyprogesterone acetate and cancer cachexia: interleu-
kin-6 involvement, Breast Cancer, 2000; 7(2):130-5;Yeh S S,
et al, Geriatric cachexia: the role of cytokines, Am J Clin
Nutr., 1999 August; 70(2):183-97; Strassmann G, et al, Inhi-
bition of experimental cancer cachexia by anti-cytokine and
anti-cytokine-receptor therapy, Cytokines Mol. Ther., 1995
June; 1(2):107-13; Fuyjita J, et al, Anti-interleukin-6 receptor
antibody prevents muscle atrophy in colon-26 adenocarci-
noma-bearing mice with modulation of lysosomal and ATP-
ubiquitin-dependent proteolytic pathways, Int J Cancer, 1996
Nowv. 27; 68(5):637-43; Tsujinaka T, et al, Interleukin 6 recep-
tor antibody inhibits muscle atrophy and modulates pro-
teolytic systems in interleukin 6 transgenic mice, J Clin
Invest., 1996 Jan. 1; 97(1):244-9; Emilie D, et al, Adminis-
tration of an anti-interleukin-6 monoclonal antibody to
patients with acquired immunodeficiency syndrome and lym-
phoma: effect on lymphoma growth and on B clinical Symp-
toms, Blood, 1994 Oct. 15; 84 (8):2472-9; and Strassmann G,
et al, Evidence for the involvement of interleukin 6 in experi-
mental cancer cachexia, J Clin Invest., 1992 May; 89(5):
1681-4; the disclosures of each of which are herein incorpo-
rated by reference in their entireties.

In another embodiment of the invention, anti-IL-6 antibod-
ies described herein, or fragments thereof, are useful for
ameliorating or reducing the symptoms of, or treating, or
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preventing, autoimmune diseases and disorders. Diseases and
disorders associated with autoimmunity include, but are not
limited to, rheumatoid arthritis, systemic lupus erythematosis
(SLE), systemic juvenile idiopathic arthritis, psoriasis, pso-
riatic arthropathy, ankylosing spondylitis, inflammatory
bowel disease (IBD), polymyalgia rheumatica, giant cell
arteritis, autoimmune vasculitis, graft versus host disease
(GVHD), Sjogren’s syndrome, adult onset Still’s disease. In
a preferred embodiment of the invention, humanized anti-
IL-6 antibodies described herein, or fragments thereof, are
useful for ameliorating or reducing the symptoms of; or treat-
ing, or preventing, rheumatoid arthritis and systemic juvenile
idiopathic arthritis. See, for example, Nishimoto N., Clinical
studies in patients with Castleman’s disease, Crohn’s disease,
and rheumatoid arthritis in Japan, Clin Rev Allergy Immu-
nol., 2005 June; 28(3):221-30; Nishimoto N, et al, Treatment
of rheumatoid arthritis with humanized anti-interleukin-6
receptor antibody: a multicenter, double-blind, placebo-con-
trolled trial, Arthritis Rheum., 2004 June; 50(6):1761-9;
Choy E., Interleukin 6 receptor as a target for the treatment of
rheumatoid arthritis, Ann Rheum Dis., 2003 November; 62
Suppl 2:1168-9; Nishimoto N, et al, Toxicity, pharmacokinet-
ics, and dose-finding study of repetitive treatment with the
humanized anti-interleukin 6 receptor antibody MRA in
rheumatoid arthritis. Phase I/II clinical study, J. Rheumatol.,
2003 July; 30(7):1426-35; Mihara M, et al, Humanized anti-
body to human interleukin-6 receptor inhibits the develop-
ment of collagen arthritis in cynomolgus monkeys, Clin
Immunol., 2001 March; 98(3):319-26; Nishimoto N, et al,
Anti-interleukin 6 receptor antibody treatment in rheumatic
disease, Ann Rheum Dis., 2000 November; 59 Suppl 1:121-7;
Tackey E, et al, Rationale for interleukin-6 blockade in sys-
temic lupus erythematosus, Lupus, 2004; 13(5):339-43;
Finck B K, et al, Interleukin 6 promotes murine lupus in
NZB/NZW Flmice, J Clin Invest., 1994 August; 94 (2):585-
91; Kitani A, et al, Autostimulatory effects of IL.-6 on exces-
sive B cell differentiation in patients with systemic lupus
erythematosus: analysis of I[-6 production and IL-6R
expression, Clin Exp Immunol., 1992 April; 88(1):75-83;
Stuart R A, et al, Elevated serum interleukin-6 levels associ-
ated with active disease in systemic connective tissue disor-
ders, Clin Exp Rheumatol., 1995 January-February; 13 (1):
17-22; Mihara M, et al, IL-6 receptor blockage inhibits the
onset of autoimmune kidney disease in NZB/W Fl mice, Clin
Exp Immunol., 1998 June; 12(3):397-402; Woo P, et al, Open
label phase II trial of single, ascending doses of MRA in
Caucasian children with severe systemic juvenile idiopathic
arthritis: proof of principle of the efficacy of IL.-6 receptor
blockade in this type of arthritis and demonstration of pro-
longed clinical improvement, Arthritis Res Ther., 2005; 7(6):
RI281-8. Epub 2005 Sep. 15; Yokota S, et al, Clinical study of
tocilizumab in children with systemic-onset juvenile idio-
pathic arthritis, Clin Rev Allergy Immunol., 2005 June;
28(3):231-8; Yokota S, et al, Therapeutic efficacy of human-
ized recombinant anti-interleukin-6 receptor antibody in chil-
dren with systemic-onset juvenile idiopathic arthritis, Arthri-
tis Rheum., 2005 March; 52(3):818-25; de Benedetti F, et al,
Targeting the interleukin-6 receptor: a new treatment for sys-
temic juvenile idiopathic arthritis?, Arthritis Rheum., 2005
March; 52(3):687-93; De Benedetti F, et al, Is systemic juve-
nile rheumatoid arthritis an interleukin 6 mediated disease?,
J. Rheumatol., 1998 February; 25(2):203-7; Ishihara K, et al,
IL-6 in autoimmune disease and chronic inflammatory pro-
liferative disease, Cytokine Growth Factor Rev., 2002
August-October; 13 (4-5):357-68; Gilhar A, et al, In vivo
effects of cytokines on psoriatic skin grafted on nude mice:
involvement of the tumor necrosis factor (TNF) receptor, Clin

10

15

20

25

30

35

40

45

50

55

60

65

152

Exp Immunol., 1996 October; 106(1):134-42; Spadaro A, et
al, Interleukin-6 and soluble interleukin-2 receptor in psori-
atic arthritis: correlations with clinical and laboratory param-
eters, Clin Exp Rheumatol., 1996 July-August; 14 (4):413-6;
Ameglio F, et al, Interleukin-6 and tumor necrosis factor
levels decrease in the suction blister fluids of psoriatic
patients during effective therapy, Dermatology, 1994; 189(4):
359-63; Wendling D, et al, Combination therapy of anti-CD4
and anti-IL-6 monoclonal antibodies in a case of severe
spondylarthropathy, Br J. Rheumatol., 1996 December;
35(12):1330; Gratacos J, et al, Serum cytokines (IL-6, TNF-
alpha, IL-1 beta and IFN-gamma) in ankylosing spondylitis:
a close correlation between serum IL.-6 and disease activity
and severity, Br J. Rheumatol., 1994 October; 33(10):927-31;
Ito H., Treatment of Crohn’s disease with anti-IL-6 receptor
antibody, J. Gastroenterol., 2005 March; 40 Suppl 16:32-4;
Ito H, et al, A pilot randomized trial of a human anti-interleu-
kin-6 receptor monoclonal antibody in active Crohn’s dis-
ease, Gastroenterology, 2004 April; 126(4):989-96; discus-
sion 947; Ito H., IL-6 and Crohn’s disease, Curr Drug Targets
Inflamm Allergy, 2003 June; 2(2):12530; Ito H, et al, Anti-
IL-6 receptor monoclonal antibody inhibits leukocyte recruit-
ment and promotes T-cell apoptosis in a murine model of
Crohn’s disease, J. Gastroenterol., 2002 November; 37 Suppl
14:56-61; Ito H., Anti-interleukin-6 therapy for Crohn’s dis-
ease, Curr Pharm Des., 2003; 9(4):295-305; Salvarani C, et
al, Acute-phase reactants and the risk of relapse/recurrence in
polymyalgia rheumatica: a prospective follow-up study,
Arthritis Rheum., 2005 Feb. 15; 53(1):33-8; Roche N E, et al,
Correlation of interleukin-6 production and disease activity
in polymyalgia rheumatica and giant cell arteritis, Arthritis
Rheum., 1993 September; 36(9):1286-94; Gupta M, et al,
Cytokine modulation with immune gamma-globulin in
peripheral blood of normal children and its implications in
Kawasaki disease treatment, J Clin Immunol., 2001 May;
21(3):193-9; Noris M, et al, Interleukin-6 and RANTES in
Takayasu arteritis: a guide for therapeutic decisions?, Circu-
lation, 1999 Jul. 6; 100(1):55-60; Besbas N, et al, The role of
cytokines in Henoch Schonlein purpura, Scand J. Rheuma-
tol., 1997; 26(6):456-60; Hirohata S, et al, Cerebrospinal
fluid interleukin-6 in progressive Neuro-Behcet’s syndrome,
Clin Immunol Immunopathol., 1997 January; 82(1):12-7;
YamakawaY, et al, Interleukin-6 (IL-6) in patients with Beh-
cet’s disease, J Dermatol Sci., 1996 March; 11(3):189-95;
Kim DS., Serum interleukin-6 in Kawasaki disease, Yonsei
Med J., 1992 June; 33(2):183-8; Lange, A., et al, Cytokines,
adhesion molecules (E-selectin and VCAM-1) and graft-ver-
sus-host disease, Arch. Immunol Ther Exp., 1995, 43(2):99-
105; Tanaka, J., et al, Cytokine gene expression after alloge-
neic bone marrow transplantation, Leuk. Lymphoma, 1995
16(5-6):413-418; Dickenson, A M, et al, Predicting outcome
in hematological stem cell transplantation, Arch Immunol
Ther Exp., 2002 50(6):371-8; Zeiser, R, et al, Immunopatho-
genesis of acute graft-versus-host disease: implications for
novel preventive and therapeutic strategies, Ann Hematol.,
2004 83(9):551-65; Dickinson, A M, et al, Genetic polymor-
phisms predicting the outcome of bone marrow transplants,
Br. J. Haematol., 2004 127(5):479-90; and Scheinberg M A,
et al, Interleukin 6: a possible marker of disease activity in
adult onset Still’s disease, Clin Exp Rheumatol., 1996
November-December; 14 (6):653-5, the disclosures of each
of' which are herein incorporated by reference in their entire-
ties.

In another embodiment of the invention, anti-IL-6 antibod-
ies described herein, or fragments thereof, are useful for
ameliorating or reducing the symptoms of, or treating, or
preventing, diseases and disorders associated with the skel-
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etal system. Diseases and disorders associated with the skel-
etal system include, but are not limited to, osteoarthritis,
osteoporosis and Paget’s disease of bone. In a preferred
embodiment of the invention, humanized anti-IL-6 antibod-
ies described herein, or fragments thereof, are useful for
ameliorating or reducing the symptoms of, or treating, or
preventing, osteoarthritis. See, for example, Malemud C J.,
Cytokines as therapeutic targets for osteoarthritis, BioDrugs,
2004; 18(1):23-35; Westacott C [, et al, Cytokines in osteoar-
thritis: mediators or markers of joint destruction?, Semin
Arthritis Rheum., 1996 February; 25(4):254-72; Sugiyama
T., Involvement of interleukin-6 and prostaglandin E2 in par-
ticular osteoporosis of postmenopausal women with rheuma-
toid arthritis, ] Bone Miner Metab., 2001; 19(2):89-96; Abra-
hamsen B, et al, Cytokines and bone loss in a 5-year
longitudinal study-hormone replacement therapy suppresses
serum soluble interleukin-6 receptor and increases interleu-
kin-1-receptor antagonist: the Danish Osteoporosis Preven-
tion Study, J Bone Miner Res., 2000 August; 15(8):1545-54;
Straub R H, et al, Hormone replacement therapy and interre-
lation between serum interleukin-6 and body mass index in
postmenopausal women: a population-based study, J Clin
Endocrinol Metab., 2000 March; 85(3):1340-4; Manolagas S
C, The role of IL-6 type cytokines and their receptors in bone,
Ann NY Acad. Sci., 1998 May 1;840:194-204; Ershler W B,
et al, Immunologic aspects of osteoporosis, Dev Comp
Immunol., 1997 November-December; 21(6):487-99; JilkaR
L, et al, Increased osteoclast development after estrogen loss:
mediation by interleukin-6, Science, 1992 Jul. 3; 257(5066):
88-91; Kallen K J, et al, New developments in IL.-6 dependent
biology and therapy: where do we stand and what are the
options?, Expert Opin Investig Drugs, 1999 September; 8(9):
1327-49; Neale S D, et al, The influence of serum cytokines
and growth factors on osteoclast formation in Paget’s disease,
QIM, 2002 April; 95 (4):233-40; Roodman G D, Osteoclast
function In Paget’s disease and multiple myeloma, Bone,
1995 August; 17(2 Suppl):57S-61S; Hoyland J A, et al, Inter-
leukin-6, IL-6 receptor, and IL-6 nuclear factor gene expres-
sion in Paget’s disease, ] Bone Miner Res., 1994 January;
9(1):75-80; and Roodman G D, et al, Interleukin 6. A poten-
tial autocrine/paracrine factor in Paget’s disease of bone, J
Clin Invest., 1992 January; 89(1):46-52; the disclosures of
each of which are herein incorporated by reference in their
entireties.

In another embodiment of the invention, anti-IL-6 antibod-
ies described herein, or fragments thereof, are useful for
ameliorating or reducing the symptoms of, or treating, or
preventing, diseases and disorders associated with cancer.
Diseases and disorders associated with cancer include, but are
not limited to, Acanthoma, Acinic cell carcinoma, Acoustic
neuroma, Acral lentiginous melanoma, Acrospiroma, Acute
eosinophilic leukemia, Acute lymphoblastic leukemia, Acute
megakaryoblastic leukemia, Acute monocytic leukemia,
Acute myeloblastic leukemia with maturation, Acute
myeloid dendritic cell leukemia, Acute myeloid leukemia,
Acute promyelocytic leukemia, Adamantinoma, Adenocarci-
noma, Adenoid cystic carcinoma, Adenoma, Adenomatoid
odontogenic tumor, Adrenocortical carcinoma, Adult T-cell
leukemia, Aggressive NK-cell leukemia, AIDS-Related Can-
cers, AIDS-related lymphoma, Alveolar soft part sarcoma,
Ameloblastic fibroma, Anal cancer, Anaplastic large cell lym-
phoma, Anaplastic thyroid cancer, Angioimmunoblastic
T-cell lymphoma, Angiomyolipoma, Angiosarcoma, Appen-
dix cancer, Astrocytoma, Atypical teratoid rhabdoid tumor,
Basal cell carcinoma, Basal-like carcinoma, B-cell leukemia,
B-cell lymphoma, Bellini duct carcinoma, Biliary tract can-
cer, Bladder cancer, Blastoma, Bone Cancer, Bone tumor,
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Brain Stem Glioma, Brain Tumor, Breast Cancer, Brenner
tumor, Bronchial Tumor, Bronchioloalveolar carcinoma,
Brown tumor, Burkitt’s lymphoma, Cancer of Unknown Pri-
mary Site, Carcinoid Tumor, Carcinoma, Carcinoma in situ,
Carcinoma of the penis, Carcinoma of Unknown Primary
Site, Carcinosarcoma, Castleman’s Disease, Central Nervous
System Embryonal Tumor, Cerebellar Astrocytoma, Cerebral
Astrocytoma, Cervical Cancer, Cholangiocarcinoma, Chon-
droma, Chondrosarcoma, Chordoma, Choriocarcinoma,
Choroid plexus papilloma, Chronic Lymphocytic Leukemia,
Chronic monocytic leukemia, Chronic myelogenous leuke-
mia, Chronic Myeloproliferative Disorder, Chronic neutro-
philic leukemia, Clear-cell tumor, Colon Cancer, Colorectal
cancer, Craniopharyngioma, Cutaneous T-cell lymphoma,
Degos disease, Dermatofibrosarcoma protuberans, Dermoid
cyst, Desmoplastic small round cell tumor, Diffuse large B
cell lymphoma, Dysembryoplastic neuroepithelial tumor,
Embryonal carcinoma, Endodermal sinus tumor, Endome-
trial cancer, Endometrial Uterine Cancer, Endometrioid
tumor, Enteropathy-associated T-cell lymphoma, Ependymo-
blastoma, Ependymoma, Epithelioid sarcoma, Erythroleuke-
mia, Hsophageal cancer, Esthesioneuroblastoma, Ewing
Family of Tumor, Ewing Family Sarcoma, Ewing’s sarcoma,
Extracranial Germ Cell Tumor, Extragonadal Germ Cell
Tumor, Extrahepatic Bile Duct Cancer, Extramammary Pag-
et’s disease, Fallopian tube cancer, Fetus in fetu, Fibroma,
Fibrosarcoma, Follicular lymphoma, Follicular thyroid can-
cer, Gallbladder Cancer, Gallbladder cancer, Ganglioglioma,
Ganglioneuroma, Gastric Cancer, Gastric lymphoma, Gas-
trointestinal cancer, Gastrointestinal Carcinoid Tumor, Gas-
trointestinal Stromal Tumor, Gastrointestinal stromal tumor,
Germ cell tumor, Germinoma, Gestational choriocarcinoma,
Gestational Trophoblastic Tumor, Giant cell tumor of bone,
Glioblastoma multiforme, Glioma, Gliomatosis cerebri, Glo-
mus tumor, Glucagonoma, Gonadoblastoma, Granulosa cell
tumor, Hairy Cell Leukemia, Hairy cell leukemia, Head and
Neck Cancer, Head and neck cancer, Heart cancer, Heman-
gioblastoma, Hemangiopericytoma, Hemangiosarcoma,
Hematological malignancy, Hepatocellular carcinoma,
Hepatosplenic T-cell lymphoma, Hereditary breast-ovarian
cancer syndrome, Hodgkin Lymphoma, Hodgkin’s lym-
phoma, Hypopharyngeal Cancer, Hypothalamic Glioma,
Inflammatory breast cancer, Intraocular Melanoma, Islet cell
carcinoma, Islet Cell Tumor, Juvenile myelomonocytic leu-
kemia, Kaposi Sarcoma, Kaposi’s sarcoma, Kidney Cancer,
Klatskin tumor, Krukenberg tumor, Laryngeal Cancer,
Laryngeal cancer, Lentigo maligna melanoma, Leukemia,
Leukemia, Lip and Oral Cavity Cancer, Liposarcoma, L.ung
cancer, Luteoma, Lymphangioma, Lymphangiosarcoma,
Lymphoepithelioma, Lymphoid leukemia, Lymphoma, Mac-
roglobulinemia, Malignant Fibrous Histiocytoma, Malignant
fibrous histiocytoma, Malignant Fibrous Histiocytoma of
Bone, Malignant Glioma, Malignant Mesothelioma, Malig-
nant peripheral nerve sheath tumor, Malignant rhabdoid
tumor, Malignant triton tumor, MALT lymphoma, Mantle
cell lymphoma, Mast cell leukemia, Mediastinal germ cell
tumor, Mediastinal tumor, Medullary thyroid cancer,
Medulloblastoma, Medulloblastoma, Medulloepithelioma,
Melanoma, Melanoma, Meningioma, Merkel Cell Carci-
noma, Mesothelioma, Mesothelioma, Metastatic Squamous
Neck Cancer with Occult Primary, Metastatic urothelial car-
cinoma, Mixed Mullerian tumor, Monocytic leukemia,
Mouth Cancer, Mucinous tumor, Multiple Endocrine Neopla-
sia Syndrome, Multiple Myeloma, Multiple myeloma, Myco-
sis Fungoides, Mycosis fungoides, Myelodysplastic Disease,
Myelodysplastic Syndromes, Myeloid leukemia, Myeloid
sarcoma, Myeloproliferative Disease, Myxoma, Nasal Cavity
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Cancer, Nasopharyngeal Cancer, Nasopharyngeal carci-
noma, Neoplasm, Neurinoma, Neuroblastoma, Neuroblas-
toma, Neurofibroma, Neuroma, Nodular melanoma, Non-
Hodgkin Lymphoma, Non-Hodgkin lymphoma,
Nonmelanoma Skin Cancer, Non-Small Cell Lung Cancer,
Ocular oncology, Oligoastrocytoma, Oligodendroglioma,
Oncocytoma, Optic nerve sheath meningioma, Oral Cancer,
Oral cancer, Oropharyngeal Cancer, Osteosarcoma, Osteosa-
rcoma, Ovarian Cancer, Ovarian cancer, Ovarian Epithelial
Cancer, Ovarian Germ Cell Tumor, Ovarian Low Malignant
Potential Tumor, Paget’s disecase of the breast, Pancoast
tumor, Pancreatic Cancer, Pancreatic cancer, Papillary thy-
roid cancer, Papillomatosis, Paraganglioma, Paranasal Sinus
Cancer, Parathyroid Cancer, Penile Cancer, Perivascular epi-
thelioid cell tumor, Pharyngeal Cancer, Pheochromocytoma,
Pineal Parenchymal Tumor of Intermediate Differentiation,
Pineoblastoma, Pituicytoma, Pituitary adenoma, Pituitary
tumor, Plasma Cell Neoplasm, Pleuropulmonary blastoma,
Polyembryoma, Precursor T-lymphoblastic lymphoma, Pri-
mary central nervous system lymphoma, Primary effusion
lymphoma, Primary Hepatocellular Cancer, Primary Liver
Cancer, Primary peritoneal cancer, Primitive neuroectoder-
mal tumor, Prostate cancer, Pseudomyxoma peritonei, Rectal
Cancer, Renal cell carcinoma, Respiratory Tract Carcinoma
Involving the NUT Gene on Chromosome 15, Retinoblas-
toma, Rhabdomyoma, Rhabdomyosarcoma, Richter’s trans-
formation, Sacrococcygeal teratoma, Salivary Gland Cancer,
Sarcoma, Schwannomatosis, Sebaceous gland carcinoma,
Secondary neoplasm, Seminoma, Serous tumor, Sertoli-Ley-
dig cell tumor, Sex cord-stromal tumor, Sézary Syndrome,
Signet ring cell carcinoma, Skin Cancer, Small blue round
cell tumor, Small cell carcinoma, Small Cell Lung Cancer,
Small cell lymphoma, Small intestine cancer, Soft tissue sar-
coma, Somatostatinoma, Soot wart, Spinal Cord Tumor, Spi-
nal tumor, Splenic marginal zone lymphoma, Squamous cell
carcinoma, Stomach cancer, Superficial spreading mela-
noma, Supratentorial Primitive Neuroectodermal Tumor,
Surface epithelial-stromal tumor, Synovial sarcoma, T-cell
acute lymphoblastic leukemia, T-cell large granular lympho-
cyte leukemia, T-cell leukemia, T-cell lymphoma, T-cell pro-
lymphocytic leukemia, Teratoma, Terminal lymphatic can-
cer, Testicular cancer, Thecoma, Throat Cancer, Thymic
Carcinoma, Thymoma, Thyroid cancer, Transitional Cell
Cancer of Renal Pelvis and Ureter, Transitional cell carci-
noma, Urachal cancer, Urethral cancer, Urogenital neoplasm,
Uterine sarcoma, Uveal melanoma, Vaginal Cancer, Verner
Morrison syndrome, Verrucous carcinoma, Visual Pathway
Glioma, Vulvar Cancer, Waldenstrom’s macroglobulinemia,
Warthin’s tumor, Wilms’ tumor, or any combination thereof,
as well as drug resistance in cancer chemotherapy and cancer
chemotherapy toxicity. See, for example, Hirata T, et al,
Humanized anti-interleukin-6 receptor monoclonal antibody
induced apoptosis of fresh and cloned human myeloma cells
in vitro, Leuk Res., 2003 April; 27(4):343-9, Bataille R, et al,
Biologic effects of anti-interleukin-6 murine monoclonal
antibody in advanced multiple myeloma, Blood, 1995 Jul. 15;
86 (2):685-91; Goto H, et al, Mouse anti-human interleukin-6
receptor monoclonal antibody inhibits proliferation of fresh
human myeloma cells in vitro, Jpn J Cancer Res., 1994 Sep-
tember; 85(9):958-65; Klein B, et al, Murine anti-interleu-
kin-6 monoclonal antibody therapy for a patient with plasma
cell leukemia, Blood, 1991 Sep. 1; 78(5):1198-204; Mauray
S, et al, Epstein-Barr virus-dependent lymphoproliferative
disease: critical role of I1L-6, Eur J. Immunol., 2000 July;
30(7):2065-73; Tsunenari T, et al, New xenograft model of
multiple myeloma and efficacy of a humanized antibody
against human interleukin-6 receptor, Blood, 1997 Sep. 15;
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90(6):2437-44; Emilie D, et al, Interleukin-6 production in
high-grade B lymphomas: correlation with the presence of
malignant immunoblasts in acquired immunodeficiency syn-
drome and in human immunodeficiency virus-seronegative
patients, Blood, 1992 Jul. 15; 80(2):498-504; Emilie D, et al,
Administration of an anti-interleukin-6 monoclonal antibody
to patients with acquired immunodeficiency syndrome and
lymphoma: effect on lymphoma growth and on B clinical
Symptoms, Blood, 1994 Oct. 15; 84(8):2472-9; Smith P C, et
al, Anti-interleukin-6 monoclonal antibody induces regres-
sion of human prostate cancer xenografts in nude mice, Pros-
tate, 2001 Jun. 15; 48(1):47-53; Smith P C, et al, Interleukin-6
and prostate cancer progression, Cytokine Growth Factor
Rev., 2001 March; 12(1):33-40; Chung T D, et al, Character-
ization of the role of IL-6 in the progression of prostate
cancer, Prostate, 1999 Feb. 15; 38(3):199-207; Okamoto M,
etal, Interleukin-6 as a paracrine and autocrine growth factor
in human prostatic carcinoma cells in vitro, Cancer Res.,
1997 Jan. 1; 57(1):141-6; Reittie J E, et al, Interleukin-6
inhibits apoptosis and tumor necrosis factor induced prolit-
eration of B-chronic lymphocytic leukemia, Leuk Lym-
phoma, 1996 June; 22(1-2):83-90, follow 186, color plate VI;
Sugiyama H, et al, The expression of IL.-6 and its related
genes in acute leukemia, Leuk Lymphoma, 1996 March;
21(1-2):49-52; Bataille R, et al, Effects of an anti-interleu-
kin-6 (IL-6) murine monoclonal antibody in a patient with
acute monoblastic leukemia, Med Oncol Tumor Pharmaco-
ther., 1993; 10(4):185-8; Kedar I, et al, Thalidomide reduces
serum C-reactive protein and interleukin-6 and induces
response to IL-2 in a fraction of metastatic renal cell cancer
patients who failed IL.-2-based therapy, Int J Cancer, 2004
Jun. 10; 110(2):260-5; Angelo L S, Talpaz M, Kurzrock R,
Autocrine interleukin-6 production in renal cell carcinoma:
evidence for the involvement of p53, Cancer Res., 2002 Feb.
1; 62(3):932-40; Nishimoto N, Humanized anti-interleukin-6
receptor antibody treatment of multicentric Castleman dis-
ease, Blood, 2005 Oct. 15; 106(8):2627-32, Epub 2005 Jul. 5;
Katsume A, et al, Anti-interleukin 6 (IL-6) receptor antibody
suppresses Castleman’s disease like symptoms emerged in
IL-6 transgenic mice, Cytokine, 2002 Dec. 21; 20(6):304-11;
Nishimoto N, et al, Improvement in Castleman’s disease by
humanized anti-interleukin-6 receptor antibody therapy,
Blood, 2000 Jan. 1; 95(1):56-61; Screpanti I, Inactivation of
the I1.-6 gene prevents development of multicentric Castle-
man’s disease in C/EBP beta-deficient mice, J Exp Med.,
1996 Oct. 1; 184(4):1561-6; Hsu S M, et al, Expression of
interleukin-6 in Castleman’s disease, Hum Pathol., 1993
August; 24(8):833-9; Yoshizaki K, et al, Pathogenic signifi-
cance of interleukin-6 (IL. 6/BSF-2) in Castleman’s disease,
Blood, 1989 September; 74(4):1360-7; Nilsson M B, et al,
Interleukin-6, secre